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ABSTRACT 

The state of the environment and efforts to Improve 
it are reported upon in this Third Annual Report of the Council on 
Environmental Quality. Broad in scope, the report covers federal and 
state activities during the past year, the development of 
environmental indices^ and' legal irnplications of the National 
Environmental Policy Act, The chapter on international aspects of 
environmental quality not only covers major developments over the 
past year^ as the U*N. Conference on the Human Environment , but also 
deals with specific substantive areas such as the trade effects of 
environmentai controls between trading nations- Local environmental 
quality activities, emphasizing, as a case study, local efforts to 
control noise are related and the costs and economic impacts of 
environmental improvement are eKplored. Forecasting the future 
discusses the interrelationships of population, resources, 
agricultural productivity, technology, pollution, and other factors 
in shaping man's future environment. The chapter on National Parks 
deals v^ith the history of the National Park System, the pressures on 
these parks, and the steps ceing taken to deal with such pressures. 
The report concludes with a summary, relates some of the highlights 
of the report, and presents implications for the future. Numerous 
tables and figures are Included, (BL) 
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To the CoJigress of the United States i 

At the dawn of the t\s'entieth Century'^ almost as a voice in the 
wilderness he lovedj President Theodore Roosevelt proclaimed an 
environrncntai ethic for America. He saidi 

/ Tffcoffjtiiv the right and dut^' of this gifneration to devclofi 
and use our natural resources ^ but I do not reco^7iize the 
right to was'e them^ or to rob by wasteful use, the genera- 
tions that come after us. 
At the dawn of the 1970's there was still no mo re significant chal- 
lenge facing Americans than the task of wisely conser\-in^ our natural 
re>iources and leaving the Nation a cleaner and healthier place for 
our children and grandchildren. 

In my 1970 State of the Union Message I asked our peDpIe: 
Shall we surrender to our surrauyidings or shall we jnakc 
our peace with Tiature aiid begin to ?nake ref)arations for 
the damage we have done to our air, to our land^ and to 
our water? 

' This year's report of the Council on Environmental Quality ex- 
aniines the environmental conditions of a dynamic and mature so- 
ciety. The report addresses some very complex issues— the need for 
indices of environmental quality and forecasting, the costs and im- 
pact un the economy of pollution control requirements, and the 
eflfects of environmental standards on international trade— and puts 
these issues in sharper perspective. The increasing sophistication 
wliich we are bringing to our perception of environmental problems 
is itself an encouraging indication of progress. 

This Annual Report on Environmental Quality also oflfcrs an 
assessment of how we are faring, I am pleased that the data pre- 
sented in the Councirs report indicate that the quality of the air 
in many of our cities is improving. Across the nationj emissions from 
automobiles^a significant portion of total cmissions=^are declining. 
We can expect these welcome trends to accelerate as the new stand- 
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ards and cornpliance schedules called for by the Clean Air Act of 

1970 become fully efTectivc. 

Although the Report shows that we still have a major battle ahead 
to restore the quality of our watei^j impressive strides have been made 
under present authorities. These include a fivefold increase in 
criminal enforcement actions under the Refuse Act of 1899 since 
1968. 

The private sector is performing far more effectively in environ- 
mental protection. Throughout the country, industry is developing 
and using new technology to reduce pollution. Surv^eys indicate that 
business has increased its spending on pollution controls by about 50 
percent in each of the last two yeai^. 

The future will bring new challenges to both the private and the 
public sectors in arresting environmental decay, The Councirs report 
estimates that in order to meet current environmental protection re- 
quirementSj both the public and private sectors together will need to 
spend an annual amount of $33 billion in 1980. Cumulative expendi- 
tures of more than $287 billion are estimated over the 10 years from 

1971 to 1980. 

The encouraging news in this report by the Council— as well as the 
hope we have for maatering the many difficult problems that still per- 
sist—is the rapid step-by-step progreis in insdtutionalizing and reor- 
ganzing the Federal environmental structure^ the dramatic increase 
in fundings the wide range of administrative actions that have been 
taken, the strict enforcement of pollution control laws^ the new inter- 
national agreements which have been forged, and the broad array of 
major new legislation which has been submitted to the Congress for 
action. 



years of progress 

With the creation of the Council on Environmental Quality and 
the Environmental Protection Agency ^ we have brought about a. 
major institutional refonn within the Federal Government and a far 
more eflfective organization for environmental policy-making and en- 
forcement. This refomi has produced major progress^ — evidenced^ for 
example^ by the broad legislative proposals for environmental im- 
provement which I have submitted to the Congress and by the vigor- 
ous enforcement of our pollution laws. The establishment of the Na- 
tional Oceanic and Atmospheric Administration gives us a focus on 
tho marine environment. I have proposed a Department of Natural 
ResourceSj for coordinated resource management, and a Department 
of Community Development, for a systematic approach to both ur- 
ban and rural growth. The Congress has yet to act on these two cru- 
cial reo^aiiization propoials. 

Under the National Environmental Policy Act (NEPA), we have 
undertaken a fundamental reform in the requirement that Federal 
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Agencies give careful analysis to the potential environmental iinpacts 
of prDposed Federal actions, Already this changed empliasis has led to 
reconsideration of some projects, improvements of many others^ and, 
overallj a far more thoughtful and comprehensive planning process. 
Our requirement that thii whole process of environmental analysis 
must bo open to the public for examination and comments=-well be- 
fore proposed actions are taken— is providing a new and more open 
dimension to Government, We can be proud of this record of im- 
piwed citi^:en participation in the vital process of public decision- 
making. 

The level of Federal funding for environmental protection has 
never been higher. In the four year^ since fiscal year 1969^ Federal 
outlays for environmental protection have increased fourfold. Fund- 
ing for clean-up of pollution at Federal facilities has increased from a 
$52 million annual level at die outset of my Administration to my 
1973 budget of $315 million, 

Regiilatoi^' and enforcement actions have accelerated dramatically 
over the past four years, The number of criminal actions taken by 
the Justice Department against water pollutes was increased five- 
fold—from 4t to 191— between 1968 and 197L And this Administra- 
tion wa^ the first to use Refuse Act civil injunctions against water 
polluteri. EPA has taken action to halt harmful discharges into Lake 
Superior and shut down major industries during an air pollution crisis 
in Birmingham^ Alabama. 

In our long-term determination to provide tangible benefits for 
our children and grandchildrenj we have created the Legacy of Parks 
program. Over 140 Federal properties have already been made avaiU 
able for park and recreation uses covering more than ZOjOOO acres in 
thirty-nine states arid Puerto Rico. Most of these natural retreats 
are located in and near cities where the need for oj^n space is great- 
est. The estimated fuir market value of these properties is almost 
$100 million. In additions we proposed major urban parks at gate- 
ways to both of our coasts— New York City and San Francisco. These 
two parks would comprise alm^t SOjOOd acreSj including valuable 
cultural, historicj and recreation a^ets accessible to millions of 
people. 

My Administration hm tackled a host of controversial issues of en- 
vironmental protection. We have limited oil drilling in the Santa 
Barbara Channel oflf the Califomia coast. We helped protect the 
Everglades in Florida by stopping a proposed Jetport. In addition^ I 
proposed legislation to acquire interests in the Big Cypress Swamp 
to protect the Everglades' water supply. We halted the Cross-Florida 
Batf e Canal and are considering the inclusion of the Oklawaha River 
in the system of scenic and wild rivere. We have restricted use of 
DDT almost solely to public health purposes. We stopped the use of 
poisons on public lands. And we stopped all commercial whaling by 
the United States as well as all imports of whale products into this 
country. These are examples of vigorous executive action taken 
by my Adm.inistration to protect the environment. 
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new laws we need 

Neu' legislation h still baclh' needed in a nunibcr of areas, and in 
a series of environ/ nental nicssages to Congress 1 have set forth a 
corn.jjruhensive lcgi?^lative jsrograrn designed lo clean up the inherited 
problems of the past and to deal with gniui^ing problems before they 
bccQmC critieub Many of tlicse problem areas are defined in this An- 
nual Report To date, much of the proposed legislation has been the 
subject of congressional hearingSj whci'c it has attracted heartening 
interest and support. Hosvcver, the record of fhial congressional 
actiDii is entirel}' inadequate, with niore ihati 20 iriajor environ- 
mental proposals ^till pending. 

Last nionth, I signed an important Port and Watensays Safety Act 
into law. This new Ia\v, which I proposed in May 1970, ^s'ill help pr&- 
tcct" our inland waters from oil and other hazardous pollutant spills. 
This is a \vclcoine beginning, but passage of my other major pi^oposals 
to give us efrccti\/e tools to deal with the environmental challenge — 
together ss'ith creation of a new Department of Natural Resources — 
will be essential, in my judgment^ if we are to have an adequate base 
for improving onvironrnenEal quality. I urge the Congress to complete 
final action on responsible legislation to give us authority to upgrade 
water quality and to curtail the dumping of wastes at sea. We ur- 
gpntly need the new controls I have jaroposed over the use of toxic 
substances such as niercuiyj over the increasing problem of excessive 
noise^ and over the misuse of chcniical pesticides. 

I have proposed a Toxic Wastes Disposal Control Act under which 
the Environmental Protection Agency would establish Federal Guide- 
lines and requirements for State programs to reguiale disposal on or 
under the land of those toxic ^vastes which pose a hamrd to health. 
The Act would provide for Federal enforcement action if a State 
should fail to establish its own program. 

Legislation which I have proposed Is urgently needed to protect 
the land from the potential ravages of miningj by imposing adequate 
standards of reclamation, Strip mining alone now disturbs almost 
4,650 acres a week. My proposed Posver Plant Siting Act^ for \vhich 
the need is more e^^ident with each passing month, would allow 
us effectively to reconcile environnicntal protection and Qucrgy needs, 
I have proposed new legislation calling upon the States to assume 
control over land-use planning and regulation in areas of cridcal 
environmental concern and to regulate land use around liiajor 
grow^th-inducing faciKties sucli as highways and airports, I have asked 
the Congress for authority to initiate at the State level regidatory 
programs to control sediment afTecting water quality from earth- 
moving activities such as building and road construction. Federal 
enforcement would be imposed In situations in which a State failed 
to implement such a program. 

I proposed a new type of law for pollution control purposes — a 
charge on haniiful sulfur oxides emissions. This proposal cmbodicH 
the principle that tlie price of goods should be made to include the 
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costs of proclucing and disposing of tlw.m ssiilioiit hnrin to the en- 
vironment, I also proposed a law that ss'oukl employ our tax strur- 
i\m tj discourage jjotuniialK^ harniful de\'elnpmeiU in our j^recMous 
cioasial Nvctlands, 

I Jiavc nsked for a new and nion^ cflerli\T redt:ral law to prnteet 
endangered species of wlldhfe by eovcnng speeics likely to bceome 
endangered as well as those more imniediately threatened, and by 
inijjofung Federal penaltieg for taking of such sprcies. 

I hesG proposals, and others I ha\ e jjut forwnrch an^ \ Ital to all 
Americans in the yeai^K to come. Hut the eritiral final steps have yet 
to be taken. 1'lie Nation needs these laws, and they Hhould be enacted 
this year. The Congress luis a s])Iendid opjjortunity to leave an his- 
torie record of en\-ironnicntnl arhleNement, an opporiunitv Nvhieh it 
must seize. The tirnc for deliberation ha,^ passed. // is now tlmv for 
action. 

nations acting together 

While our most inmiediatc eoneern niust be for the quality of our 
national erivironiTient. it is clear that %ve are \mvt of a uiobal environ- 
ment whose long' range jarotection nuist be achieved by a mix of 
national and international efTorts, This ]5ast year witnessed diree 
historic milestones in the field of iniornaiional environniental activity. 

On A]3ril 15, in Ottawa. Prime Minister Trudeau and I signed the 
Great I.akes \S ater QuaUty Agreement jjroviding a common commit- 
ment to work together to clean up these important, shared resources. 

On May 23, in Moscow^ President Podgorny and I signed a Co- 
operative Agreement on Environ mental Protection which ojjens a now 
area of U,S. -Soviet cooperation and permits our two peoples to work 
together on the solution of environniental problems in eleven broad 
areas. 

Between June 5=1 6j in Stockholm, the United Nations Conference 
on the Hunian En\'ironmcnt brought together the representatives of 
113 nations representing ninc-tenth^s of the world-s j?nople to explore 
togclher the opportunities for national and international action on 
common environmental problenis. The Conference achieved nearly 
all of the goals which the United Statfis had urged in advance. Spocif-' 
ically^ the nadons: 
—Reached agreement on die establishment of a peniianent new 
organimtion within the Unitecl Nations to coordinate interna- 
tional environmental activities. 
'—Agreed to the establishment of a United Nations environmental 
fund to be financed by voluntary contributions from U.N. mem- 
ber governments. I shall ask Congress to authorize and ap- 
propriate $40 million as 6ur Nation's share of a five-year. $100 
million fund. 

— ^Endorsed completion of a convention proposed by the United 
States to control oceati diunping of shore-generated waste. The 
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favorable prospect for international action heightens tho urgency 
of passing the domestic legislation I have proposed to curtail 
ocLan dumping frani our shores. 
—Approved an ''earthwatch'' program for worldwide environmen- 
tal monitoring, 

—Endorsed in principle a convention on endangered species, de- 
signed to protect specicR of plants and animals threatened with 
extinction by imposing controls on inteniational shipmentj 
import and export, 

—Endorsed our recommendation for a ten-year moratorium on 
conimercial whaling, (Despite vigorous U.S. efTorts, this inora» 
torium was not agreed to by the International Whaling Com- 
missior at its recent meeting, although we were successful in 
achieving substantially reduced quotas and other protective 
measures.) 

In addition, a proposal which I made in 1971 for a World Heri- 
tage Trust— to give uniquely important historic, cultural and natural 
areas of the world sjjecial international recognition and protection- 
was strongly supported at Stockholm, When established, the Trust 
will piwide a vital new international dimension to the national park 
concept. 

Environmental problems do not distinguish between national 
boundaries or differing social and economic systems. Environmental 
cooperation offers nations an opportunity for dealing constructively 
with each other and for responding to the growing aspirations of 
ordinary^ people around the globe to live decently and well in health- 
ful surroundings. 

I am hopeful about the prospects of international CTOperation in 
the environmental held. The U,S, will continue to provide leadership 
in developing such cooperation, I am encouraged— even more pm- 
foundly— that the common search for a better environmenl can be 
one of those activities which ser es to unify nations, 

the environment and our piople 

In October, 1971, I initiated the Environmental Merit Awards 
Program. Administered by the Environmental Protection Agency in 
cooperation with the Office of Education, this program gives national 
recognition to successful student projects leading to environmental 
understanding or improvement Qualifications for the awards are de- 
termined by local boards. Each board consists of secondary school 
students, faculty, and representatives of the local community, AU 
ready thousands of high schools and summer camps from all fifty 
states are registered in the program. This Fall the program will be 
expanded to include junior high schools as welL 

As I said in niy 1972 Environmental Message to Congre^: 
Th0 starting point of environmental quality is in the hearts 
and minds of the psopk, Unlm th§ people have a deep 
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commitment to new values and a clear understanding of 
the new problems^ all our laws and programs and spending 
will avail little. The youngs quick to commit and used to 
learning, are gaining the changed outlook fastest of alL 
Their enthusiasm about the environment spreads with a 
healthy contagion. Their energy in its behalf can be an 
impressive force for good. 
As we reflect upon the characteristics and problenis of the dynamic 
and matura society that this Annual Report of the Council on En- 
vironmental Quality describes, there should be a sober realization 
that we have not done as well as we mustj that changes in laws and 
values come slowlyj and that reordering our priorities is difficult and 
complicated. But there is ample room for encouragement in the grow- 
ing capacity of a people able to assess their problems, take stock of 
their situation and get on with the unfinished business of shaping the 
United States as a model of a satisfying and healthful environment, 
I welcome and salute the lead that our young people are taking in 
this great endeavor, 

the rising sun 

Long before America was powerful or wealthy, we were already 
looked to for leadership in demonstrating the possibilities of a vigor- 
ous, free society* By the time of the Oonstitutional Convention 
this country had captured the world's imagination and stood high 
in international esteem, not for its material wealth, but for its ideals, 

Today as nations around the globe strive to enhance the lives of 
their citizens, the effort directed toward a cleaner and healthier en= 
vironment is a vital measure of a country's staturep 

This Is a hopeful sign that the productive pursuits of peace are 
coming gradually to command increasing attention in the discourse 
and competition aniong nations, In the 197th year of American Inde= 
pendence, the quality of life enjoyed by our citizens has become a 
new sign to the world of our progress as a people, 

I am reminded of Benjamin Franklin's remark at the Constitu- 
tional Convention in Philadelphiaj when he pointed to tho golden 
half-sun engravod on the back of General Washington's chair: "Now 
at length I have the happiness to know that it is a rising and noc a 
setting sun," 




The WiiiTii House, August 1972. 
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preface 



The Third Annual Report of the Council on Environniental 
Quality was pre]3a2'ed in accordance with tlie National Environmental 
Policy Act of 1969, Public Law 91^190, 42 U.S.C, 4321, which ro-^ 
quires the Council to report at least once a year on the state of the 
environnient and efTorts to improve it 

The First Annual Report suggested a variety of clirectioni for 
Federalj State, and local action—both legislative and adniiniitrative. 
Many of these rcconimendations have been or are being implemented 
or have led to proposals for legislation now before the Gongress or 
other legiilative bodies. 

The Second Annual Report^ instead of discussing and making 
recommendations on the full range of environmental problems, ex- 
amined in depth two fundamental aspecti of envlronmetal quality — 
economics and legal developments, It alio reviewed the status of and 
trends in environmental quality and developments^ particularly 
aniong the States^ since last year. Finally^ it described a number of 
environmental problemi in the Inner city, 

Many of the chapters in this Report are similar in scope to those 
of last year. It covers Federal and State activities during the past 
year, the development of environmental indices and the legal impli- 
cations of the National Environmental Policy Act, Tlie chapter on 
imernationai aspects of environmental quality not only covers major 
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developments over the past year, such as the U.N. Conference on the 
Human Environment, but also deals with specific substantive areas 
such as the trade effects of environmental controls between trading 
nations. For the firat time, there is a chapter on l-jcal environmental 
quality activities, emphasizing, as a case study, local efforts to control 
noise. The chapter on forecastinf the future discusses the interrela- 
tionships of population, resources, agricultural productivity, tech- 
nology, pollution, and other factors in shaping man's future 
e_nvironment. The chapter on National Parks deals %vith the history of 
the National Park System, the pressures these parks are under, and 
the steps being taken to deal udth such pressures. The Report's last 
chapter summarizes and relates some of the highlights of the report 
and their implications for the future. 

The Council welconies comments on this Report, especially sugges- 
tions for data that could be included to show status and trends in 
environmental quality and activities at the State and local levels of 
government and in the private sector. We would also appreciate 
comments on the Report's presentation, including the appendices 
footnote references, graphic material, and the like. 

Although this Report is the product of long and concerted efforts 
by the Council's staff and members and reflects excellent coopera- 
tion froni a number of Federal agencies, a number of individuals 
both inside and outside the Government deserve special gratitude 
and acknowledgment for their assistance. Special appreciation is 
due^ to: Shelby T. Brewer, Atomic Energy Commission; Eliza- 
beth Cuadra, Environmental Protection Agency; Jerome K 
Delson, Resources for the Future, Inc.; William Franklin, Midwest 
Research Institute- Ivars Gutmanis. International Research and 
lechnology Corp.; Allan Hirsch, Environmental Protection Agency 
Allan Kneese, Resources for the Future, Inc.; James Liverman and 
Richard A. Livingston, Atomic Energy Commiasion ■ Tom McMullen 
Environmental Protection Agency (Durham, N.C.) j Tom Schroth 
Sedg^vjck, Maine; and John C. Waugh, Santa Fe, New Mexico' 
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the quest 

for environmental 

indices 



Acciiratc and timely infomation on status and trends in the 
cnvironniont is necessary to shape sound public policy and to iniple- 
ment environ mental quality progranns efficiently. Further^ the Amer- 
ican people are entitled to know whuther the public and private 
money being spent to protect the erivironment returns a commen- 
surate iiuprovcnient ill environrriental quality. 

This chapter discusses why inforniation on the environment is 
so important and what difficulties stand in the way of a truly adc-^ 
cjuate systeni of reporting environmental status and trends. The 
clifficulties are generally of two types: collcctiiig accurate and rep- 
resentative data and presenting or analyzing the data so as to render 
it both compiehensible and meaningfuL 

One of the most eflrectivc ways to conmiunicate information on 
environmental trends to policymakers and the general public is with 
indices. An indcK is a quantitative measure which aggregates and 
summarizes the available data on a particular problem. There are 
manv types and fomis of indices* An index can be just a simple 
ratioj for example, the ratio of as'erage ambient air pollution to a 
standard, or it can be a complex formulation involving a number 
of factois and a variety of mathematical rnanipulations. The nature 
and complexity of the index used will depend on the subject matter 
and the purpose the index is to serve. It is important that any index 
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be backed up by more detailed but comprehensible components to 
allow more specific analysis of ensdronmental trends. 

Information on thf: cns^ronment can be presented to the public 
m a format which lies anywhere along a continuum ranging from 
the raw data at one extreme to a single index number for the whole 
environment at the other. The raw data end of the continuum, is 
the most precise in the sense of providing the details of a particular 
environmental condition— but the least meaningful to polic)Tiiakers 
and the general public, At the other extreme, a single index num- 
ber representing total environmental quality might seem meaningful 
to the public but would involve aggregating and summarizing so 
much diverse data that it would likely be misleading in many im- 
portant respects. Additionally^ the degree of generalization involved 
would make such an index virtually useless to policymakers and 
technical people concerned with specific environmental problems, 
On the other hand, the use of a limited number of environmental 
indice^j by aggregating and summarizing available data, could illus- 
trate major trends and highlight the existence of significant environ- 
mental conditions. It also could provide the Congress and the 
Americaii people meaaures of the success of Federal, State, local, and 
private environmental protection activities. An analogy might be 
drawn with the economic area, where the Consumer Price Index, 
Wholesale Price Index, and unemployment rates provide a useful 
indication of economic trends and of the success olF Govemment 
policies in dealing with these areas. 

The development of environmental indices has been slovv. Many 
useful environmental data, therefore, lie in bulky volumes or on 
computer tapes and are used only rarely, The Council, working closely 
with other Federal agencies, is attempting to develop meaningful 
indices to remedy this situation, 

The importance of environmental monitoring infomiation and the 
difficulti^ of. developing indices will be discussed in the context of 
^everal aspects of environmental quality: air pollution, water pollu^ 
tion, pesticides, land use, wildlife, and toxic substances. During the 
past year we have studied intensively the quality and availability of 
data in each of th^e areas. 

For air and water pollution we have presented several indices* 
Howeverj it must be stressed that die mdices used in this chapter are 
very tentative. All of them are unsatisfactory in some r^pects, and 
most of them have not been adequately tested in die field to deter== 
mine their validity. They are presented to illustrate the types of 
environmental indices that can be developed and to stimulate further 
work on such indices. We believe that their publication in this report, 
despite their shortcomings, will stimulate discussion and analysis and 
thereby quicken the process of developing satisfactory indices of en«. 
vironmental quality, 
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air pollution'^ 



Progress in developing indices for air pollution is in ore advanced 
than in any other environmental area, Much remains to be done to 
sharpen the accuracy and timelinesi of the data^ but there are several 
composite measures of air pollution that provide sound indicator of 
air quality. More than one measure is necessary because there are 
several distinct aspects of the air pollution problem* 

The amount of pollutants emitted from particular sources is the 
best measure of the effectiveness of control programs, Howeverj this 
measure does not indicate changes in actual air quality^ because it 
does not take into account wind^ climate^ terrain, and other factors 
governing the dispersion of pollutants once they are emitted. Thus, 
both emissions and ambient air quality must be measured. Finally, it 
is important to measure air pollution in tems of its effects on human 
health, materials^ and vegetation. 

Based on almost all measures used^ air quality on a nationwide 
basis improved between 1969 and 1970, While some of this apparent 
improvement may be due to changes in weather, localized short-tenn 
fluctuationsj or other factors a^ide from a meaningful reduction of 
emi^ions, the trend is promising. 

Table 1 shows estimated emissions of air pollutants by weight for 
calendar year 1970. The data an based on calculations made by 
Federal air pollution officials, not on actual emissions measurements. 
For two of the five major pollutants^ emissions in 1970 were less than 
they were in 1969, while emissions were greater for only one pollu- 
tant. This contrasts with the 1968-69 data when emissions of four 
of the five pollutants increased over the previous ye^. The total 
weight of pollutants from particular sources is not shown in Table 1 
because of the distortion inherent in combining the simple weights of 
the different pollutants. 

The weight of air pollution emissions is only a rough measure 
of air pollution! Indeed^ the gec^raphic concentration of pollution 
sources and the dispersion of the pollutants once they leave the sources 
determine actual air quality. Also, weight does not take into account 
the effects of a pollutant. For example. Table 1 considers all par- 
ticulates as a single category, although the environmental impact of 
very small particulates, which add little to total weighty .diffei^ 
markedly from the larger particulates. (It takes 1,000 particle, 0.5 
microns in diameter, to equal the weight of 1 participle, 5 microns 
in diameters of the same material. Yet 1 ton of fine particles in the 
air reduces visibility 25 times as much as 1 ton of larger particles, 
And finer particles are also more of a health hazard.^) 



•Throughout this lection the following abbrcviations will be used: CO-=-- 
carbon monoxide | TSP — ^total suspended partlculatei ■ SO^^sulfur oxides* 
HO^hydrocarbons ; NO^e — nltrofan oxides. 



Tab!el 



Estimated rmlssions of Air Pollutarits by Weight, 
Nationwida, 1970 (Preliminary Data) 



itn millions sf tsnii par year] 



Soure© 


CO 


PartlC' 
ulat©s 


SOi 


HQ 


NOi 


Transpertatien : 


ill.O 


0.7 


1,0 
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FutI combustion In stationaiv 
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.a 
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■ ,6 


10.0 


Industrial processes 


. 11*4 
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.2 


Solid wast© disposar ; 


7.2 
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. .4 
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3 A 


. :. .,3/. 


; V 7.1 


' .4 


Total " ■ 


147.2 






34-7 


22.7 


Percent changi 1963-70 


■ -4.5 




9 


0 


+4.5 



Source: Environmintal Protection Agency. ■ 



Table 2 provides some historical perspective on total emissions. It 
shows that over the past 30 years all of the major pollutants, except 
particulate matter, have increased significantly. Given the major in^ 
creases in ]?opulation and industrialipcation which have markGd this 
pel iod and the short time in which serious control efifortg have been 
undertaken^ this finding is not surprising. 



Table 2 

Wajght of EmiSilons of Air Pollutants, 1940-^1970 
(ToniXlO^) ' 



Year 




CO 


Fartlculatea : 


HC 


NOs 


1940 


22 


85 


27 


19 


7 


1950- 


24 , 


103 


26 


26 


10 


1960 


23 


128 


25 


32 


14 


196S 


31 


liO 


26 


35 


21 


1989 


34 


154 


27 


35 


22 


1970 


34 


147 


21 


35 


23 



Sourcei iPA, "Nationwide Air Pollutant Emission Trends' ' 1940-70.** 1972, 
forthcoming. 



Figure 1 pictures the long-tenTi trends for the ambient air levels 
of three major pollutants^-CO, SO^, and TSE This type of trend 
analysis is quite useful^ but like the analysis of pollution tonnage^ it 
does not indicate the comparative damage different pollutants can 
cause. One of the advantages of an index is that, through weighting, 
die comparative importance of the difTercnt elements included in the 
index can be taken into account. An air pollution index, for example^ 
would weight a ton of sulfur oxides much more heavily than a ton 
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clioNicit* more cinrnag- 



of rarbon monoNicIc, because a ion of sulfii 
ing to health. 

Consiclcrabia knowledge about the efTcets of a ponutnnt is neces- 
sary to weight the elenientH In an index arc-urateh% In mont environ- 
mental areas J further research is necessary to add to our knowledge 
about elTects. For eNamplej the ambient air quahty standard??, on 
which most of the air polkition indices are based, are still somewhat 
controversial, and reseairli is underway to understand liiore fully 
the long-term health cflects of air polfutants, so that the scieniifie 
basis for tlie standards can be improved. 

Several indices have been dcveloiied to show^ trcnd.4 in actual 
air quality. Two indices==the Mitre Air Quality Index (MAQI) 
and the Extreme Value Index (EVT)==have been devulojDed^or 
the Council by the Mitre Corp. Another index, the Oak Ridge Air 
Quality Index (ORAQI). has been develnpiHl bv the Oak Ridge 
National Laboratoiy. The ORAQI is corn|nited quite difTercntly 
from the Mitre index and for that reason han Iieri. included in some 
of the tables for comparative purposes.^ 

Ihe Mitre Air Quality Index combines indices for individual 
pollutants for each site. Each pollutant index rek ss measured levels 
of pollution to the national secondaiy air quality standards promul- 
gated by the Environmental Protection Agency.^ These standards, 
which go beyond the primary or health protection standards to 
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protect vegetation^ matnrials, and aestheticSj refer to annual averages 
and extreme values not to be exceeded more dian once per yean'' 
Using the imtio of pollution levels tp the standard permits a con> 
parison of difrerent pollutants which may have very c5ifferent efTects. 
For any pollutant^ an index value greatur than one nicam that the 
standard has been exceeded, A value less than one indicates that the 
standard has not been exceeded. Thus if the combined index for all 
pollutants is less than one^ all standards are being met.''' 

While the MAQI shows how the pollutant concentrations relate 
to boUi long- and short-term standards^ the Extreme Value Index 
measures the extent of very high-le\^el pollution for short periods 
of time. I'he pollution conditions measured by EVI are those which 
are most directly related to personal comfort and well-being. Like 
the MAQI, the EVI is first computed for each individual pollutant 
and then aggregated for all pollutants at a given site, This index 
consists of an accumulation of measured values which exceed a 
given extreme standard divided by tlie standard. The extreme 
standards are the EPA secondary standards for short-term (1-to- 
24- hour) concentrations.^ 

The ORAQI, like the MAQI, is based on the EPA secondary 
standards. It puts less emphasis on violation of the standards than 
do the MAQI and EVL However, it is mathematically adjusted 
so that a S'alue of 10 represents essentially unpolluted air and a value 
of 100 represents all pollutant concentrations reaching the federally 
established standards.^ 

Data were available to compute the MAQI and EVI for three 
of the five pollutants for which national standards have been estab^' 
lished — ^sulfur dioxide^ nitrogen dioxidej and total suspended par- 
ticulates — but not for carbon monoxide and photochemical oxidants, 
Tables 3 and 4 show the 1968, 1969, and 1970 values for MAQI 
and EVI in communities with diflferent population sizes. Because 
the data eomejrom. the National Air Sampling Network, which 
covers only one site for each community, they often differ from, 
local monitoring data. 

As Tables 3 and 4 show, the worst air pollution conditions are in 
the largest cities, which is hardly surprising. What is surprising is 
that, according to the indices, communities under 100,000 popula- 
tion suffer problems almost as severe as those in the large cities. Some- 
what anomalous findings like this may be due as much to the sample 
of communities chosen or to the location of the monitoring site as 
they are to actual air quality conditions. The cities under 100,000 in 
the sample used were generally selected because they had air poU 
lution problemSj and thus the true meaning of the data is probably 
that dirty^ small cities have problems just as severe as large cities. 

Communiti^es of all sizes showed marked improvement on the 
MAQI and EVI scales between 1968 ^d 1970. However, as shown 
in Table 5, this improvement still was not enough for most commu* 
nities to meet the EPA secondary standards. 
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Table 6 traces the trench in suveral major cities, (Data for addi- 
tional cities are in AjjpendiN 5 of this chapter,) Most of the cities 
have followed the general paitern of improved air quality, indicated 
by the MAQI, EVI, or ORAQI %^alues. The table also compares the 
primaiy national ambient air quality standards to the annual a% erage 
of each of the thice pollutants covGred by the hidices. It must be 
strcsied, howes cn that all of the data in Tables 5 and 6 are based on 
only one samjjling station in each city, which may considerably clis- 
tort the resuIts,^ For example, it is likely that if more complete data 
were assailable, they would show that some J3ortion of the cities shown 
meeting the SO. standards in liable 5 had exceeded those standards. 

The potential health hazard from air pollution can be simplv meas- 
ured by estimating the number of people exposed to air poHution 
that exceeds the EPA primaiy (health protection) standards, EPA 
has made such an estimate for a sample of the U.S, pojaulation, 
using 1964^66 monitoring data,^ While 43 percent of the sample 
population lived in areas where the monitoring data indicated that 
the sulfur dioxide primary standards were exceeded^ the level of 
photochemical oxidants exceeded the standard in all the areas 
sampled. These are very rough estimates based on old data. Because 



Air Pollution Data for Selactad Cities 

^ Ratio of annual mean to EPA 

prima IV standards 

YEAR MAQI EVI QRAQI SQa TSP NOs 
ATLANTA i 

1968 V 2.21. 1Q8 0.39 1.07 2 20. 

1969 2.11 1.10 91 .33 1,03 i.gQ 

1970 2.60^ 3.44 86 .24 1.20 l.Si 

DETROIT .. 



1968 4.01 17.90 " 14g 0.83 1.79 2.44 

1969 3.6B 12.11 13S .69 l.SS 2 25 

1970 3.39 9,17 102 .46 1.51 1.69 

ST. LOUIS 

1968 3.S2 18.07 ". 157 1,14. ' ' 2-16 ' ^ 2.17 

1969 5.35 27.24 163 .91 '2 45 -'2 02' 

1970 4.41 13.11 125 .73 2 05 ' 172' 



MILWAUKEE 



1968 4,27 20.82 119 0.48 1.85 

1969 ..3.17' '10,17 89 .20 1.47 

1970. ■ vs.Bi. . ; e.4i 70^ .19 1.21 

Sources; Mitre GQrpVr "National Environmental Indices; Air Quality and Outdoor 
Recreation'' (MTR 6l59),^April 1972. Corn rnunlcation from Oak Rldg^ 
Laboratory, Communication from EPA; National; Environmental Research Center^- 
Division of Atmospiieric Surveillance. 



2.05 
1.69 
1.21 
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of the importance of the potential health effects of air polhitionj in- 
formation of this kind should be collectecl and made available on a 
regular and timely basis. 

All of the data in this discussion suffer from the problems of too 
few monitoring sites whose locations are detennincd by imprecise 
criteria* Unreliable instrunientation and inadequate frequency of 
measurement also are problems. It will take a long time to remedy 
these -liefects. But at least for air pollution, unlike many other aspects 
of the environment^ wc know fairly specifically what data should be 
collected and what kind of indices will best picture its status and 
trends, The air pollution indices are useful to the public and the 
jDoIicymaker alike, to help them judge hosv serious the problem is^ 
whether control programs are succeeding^ and Nvhat aspects of the 
problem arc getting better or woi^e. 

water pollution 

The approach to developing a water pollution index is similar to 
that of an air pollution index, except that the number of water pol- 
lutants usually measured is larger and there are no uniform national 
standards of water quality. Also, water is used for many more pur- 
poses than air. The range of possible chemical and biological re- 
actions that take place in water^ vic\ved in the context of the many 
possible alternative uses of water, makes measuring water quality an 
extremely complex task, 

EPA has developed the -^PDI index-' (prevalence-duration- 
intensity index), which allows any water body to be described in 
terms of the prevalence, duration5 and intensity of its water pollutionj 
corrected for natural background pollutant levels. The inde:^ is based 
on how much water quality deviates from FederaNState water 
quality standards, which vaiy from place to place^ depending on 
locally established designations as to what the water should bo used 
for (drinking, swimming, industrial \vaste discliarge, etc.). 

The prevalence of water pollution was first assessed in 1970 and 
re]3orted in last years Annual Report. The 1970 figurus indi- 
cated that 27 percent of the U.S. stream and shoreline miles were 
polluted, EPA assessed it again a year later and found that, despite 
improved field reportingj the pi^evalence of pollution was about the 
same nationally (29 percent) in 197L^ 

Table 7 siunmarims the EPA data for major drain arc basini. 
Unfortunately, of the four apparently significant shifts in reported 
water pollution that took place— in the Ohioj Gulf, Missouri, and 
Northeastern Basins^ — three are so obscured by variadofis in procedure 
that it is impossible to evaluate the degree of real change. Both the 
Gulf and Missouri Basins reported an enormous iinprovement in 
compliance with State water quality standards, but the apparent 
improvement betu*een 1970 and 1971 is almost certainly due to more 
accurate reporting^ not to better water. In the case of the Ohio 
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Tabla7 

^ater pQllutlftlniiji 

Mmon:^} mt,6o^y^ ^^;^5,Qoi^ ^^3^P#^ 

' 7,443 ^ \5,68B" 1.758 - 'SlM^M^^^^^ 
■ 260,324 ■ '"69,739^'' 76,299 ' 

- :r J :r Umted state* l«*5 

,j : f<>^:;,- H^I^'K^^^ Ohio 231,332 59,870 ! 52,268 

I :;\:r;-;.|»t)ri"CoIambIa^^t'^^^^^^^^ ' ^ 62,296 70,614 

^.^.^i^f^^i^^^'iiH^J^ Agency,::The.Cost of Clean .Wcter": (igj^^^^mC-y " ----- 

River Basing the 1970 assessment overlooked a large number of 
smaller tributaries which were polluted.'" 

The last column of Table 7 shows the duration-intensity factor for 
the 1971 figures. Whereas the prior columns simply indicate wliat 
portion of the stream was polluted^ the duration-intensity factor 
indicates how badly polluted it was and for liow^ long during the year 
it was in violation of the standards. For the complete PDT index^ the 
number of polluted stream miles would be multiplied by the dura- 
tion-intensity factor. Thus the higher the factor the worse the 
pollution. 

The EPA PDI index has several advantagei. It covers all U.S. 
surface waters. It considers the relationship of actual water quality 
to State standards of desirable water quality. And it allows for 
judgment as to the effects of the water pollution in any particular 
stream. It has proved a useful inanagement tool, for planninf, for 
directing resources to the most polluted areas and for suggKting im- 
provements in monitoring coverage. 

However, the index also has major disadvantages. Most important, 
its estimates of water quality conditions are based primarily upon 
judgmental evaluation by regional EPA personnels although data 
are used from the approximately 10,000 stations that collect water 
quality data. Thus, although the data from the stations are examined 
by EPA personnel J they are not used in a systematic manner which 
could be replicated. Second, the index does not identify die type 
of pollutant responsible for the pollution, e.g., BOD, suspended solids, 
or nutrients. EPA plans to add this information the ne^ct time the 
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PDI is repeated. Finally^ the vndcK is not lensitive enough to detect 
trends except after several years. 

While judgniental factors inherent in the PDI index help to adjust 
for the nunierous inadequacies of the actual water quality monitor- 
ing dataj CEQ considered it desirable tn explore a difiFerent ap- 
proach to gauging water fiuality trendsj based more heavily on read- 
ings from the water quality sampling stations. The Council thus 
contracted with a consulting Rvm^ Enviro Controlj InCj to develop 
trend information based on the monitoring data collected by EPA, 
the U.S. Geological Suwcy^ and other Federal and State agencies.^ ^ 

A sample of 140 Federal and State %yater quality stations across the 
country \vas picked oh the basis of how long the station had been 
collecting data and how adequate the data %vere (see Figure 2). 
Streams of all sizes were included as well as a number of estuarine, 
reservoir and Great Lakes locations. The stations represent a variety 
of types of area^j ranpng from highly urbanized and induitriallzed 
to completely undeveloped. However, because of the limited number 
of stations from which the sample could be selected^ it does not rep- 
resent a complete and properly weighted cross section of all tJ.S,* 
waters. 

The water quality data were compared to data on the flow of the 
water body. Unlike air pollution data, which cannot be corrected 
easily for the complex efFects of \veather, it is known that flow rates 
in streams and rivers directly affect water quality^ and even crude 
corrections for flow considerably improve our understanding of 
pollution levels, Use of the flow data also permitted the streams to 
be classified according to whether increased flow (more water in 
the stream) was associated with greater or le^ pollution (runoff or 
dilution trends, respectively, in the tables) , The results of this anal- 
ysis are shown in Tables 8 and 9. 

The Enviro Control data show a mixed picture of trends in water 
quality. The problem of nutrients (phosphorus and nitrogen) is 
woi'sening dramatically in all types of basins^ probably because of in- 
creased use of fertilizer. Oxygen-dernanding wastes are increasing 
somewhat, mostly in high-populationj high-industiy basins. (Oxygen- 
demanding wastes require oxygen for their decompcmition. This 
lowers dissolved oxygen (DO) levels in the \vater, and low DO levels 
change fish populations and at very low levels result in odors and the 
elimination of most fish life.) Surprisingly, the data show little correla- 
tion between trends in the amount of oxygen-demanding wastes and 
trends in the daytime dissolved oxygen in the water. This seeming in- 
consistency may be because of where the monitoring stations are lo- 
cated^ the time of day the water is sampled, and such intervening 
factors as oxygen production by algae. The complexity of the oxygen 
relationships in waterways makes it quite difficult to comprehensively 
trace changes in the oxygen content of the water. 

Salinity (the saltiness of the water) shows mostly no trend or slight 
improvement The problem of suspended solids (primarily soil parti- 
cles in the water) seems to be getting better, 
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Table i 



Pollutant Source Type and Trends for all Stations in 
Sample— Percent of Stations In Each Class 
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Tables - 

Pollutant Source Type and Trends for Drainage Basins 
With Low Agriculture and High Population or High Industry, 
or Both High— Percent of Stations in Each Class 
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The most startling conclusion suggested by the data relates to the 
effect of flow on polliition In the stream. The common notion is 
that increased streamflow (from rain or melting snow) dilutes pollu- 
tion and helps restore natural balances— unless the rain happens to 
wash through area sources of pollution (such as fields sprayed with 
pesticides) as it drains to the riven The Enviro Oontrol data confirm 
that in undeveloped or agricultural areas, where most of the pollu- 
tion comes from runoflf (the washing of soil, fertilisers, pesticides, etc. 
into the water from fields and open land), rain or melting snow in- 
creases the amount of runoff and thus pollution increases with flow. 

But they also show, contrary to the common notion; that in areas of 
high population and/or induitry, only 20^30 percent of the sampled 
basms show a flow dilution effect. In other words^ point sources of 
organic and nutrient i»IIution, such as Industrial and municipal dis^ 
charges, appear to be overshadowed, in most of the stations that were 
analyzed, by runoff sources, such as fanns, feedloti, and possibly 
urban runoff. However, the runoff trends which the data show also 
may be caused by other factors, such as scouring of pollutants from 
riverbediby high flow. ■ 

The Enviro data reinforce some fecent steps to place more em- 
phasis on runoff sources. What they say, in essence, is that even if all 
discharges of municipal and industrial pollution were stopped, many 
streams would still be polluted as a result of discharges from runoff 
sources. However, this definitely does not imply that municipal and 
industrial pollution is unimportant Not only do these sources dump 
a large share of the pollutants in the Nation's waters, but they also 
account for most of the toxic metals and chemicals (except pesticides) 
which enter there. 

Both the PDI and the Enviro data give some guidance for design- 
ing water quality monitoring networks. They also illustrate vividly 
the need for better data and improved analysis of water pollution 
problems. Work is continuing in EPA, the Department of the In- 
terior, and elsewhere to improve the collection and analysis of water 
quality data. The National Sanitation Foundation has done some 
encouraging work on an overall Water Quality Index^^ Our under» . 
standing of what the major sources of water pollution are, how they 
contribute to the pfoblem, and how we measure trends in water 
quality^ howeverg is inadequate. 

If our enforcement programs and our financial investments in con» 
trol are to have the maximum effect, we must greatly expand our 
knowledge of the causes^ sourcesj and trends in water pollution, 
For example, if the Enviro analysis is conflmied by further work, it 
pointi up the need to place much greater emphasis on nonpdnt 
sources of pollution. 
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Pesticide contamination Is not limited to any one medium, Excess 
amounts of pesticidei can contaminate air, water, soil, or food, One of 




the best ways to analyze multimedia environmental problems is to de- 
velop a "materials balance'' analysis, which traces a particular sub- 
stance as it passes through various parts of the environment. A ma- 
terials balance of pesticides would indicate the amounts of pesticides 
introduced into the environment; the paths they traveled and the 
chemical changes which occurred from introduction to final fate; 
and how much ended up in birds, fish, humans, or elsewhere in the 
environment. 

The materials balance approach has several advantages. Because it 
traces the environmental pathways of a iubstancej it can isolate the 
most im^portant points at which to act against environmental con- 
tamination. By knowing the amounts likely to occur in difFercnt 
media, it can anticipate the efTectiveness of any particular control 
measure. And by showing how much of the substance to which hu- 
mans and wildlife will be CKposedj it can help estimate Iiow serious the 
problem is. 

With the aid of Stanford Research Institute, the Council investi- 
gated what data were a;vailable on various aspects of pesticides. One 
of the key questions was whether it would be possible to develop a ma- 
terials balance analysis of pesticide flow through the environment. 

Such an analysis would start with the domestic production of pesti- 
cides. Data on domestic pesticide production and supply are reported 
annually by the U.S. Tariff Commission and the Bureau of the Cen- 
sus. Domestic supply (production plus imports minus exports) in 
1970 amounted to 658 million poundi, compared with 695 million 
pounds in 1969 and 228 million pounds in 1950, This did not include 
elemental sulfur used in agriculture and other chemicals used only 
in small part as pesticides (see Figure 3), It is not clear whether the 
drop over the last year is significant. 

Despite the wide variety of chemicals used as pesticides^ production 
figures for individual compounds are publicly available for less than 
10 percent of the totalis However, Figure 4 shows the total amount 
of the major classes of pesticide produced— insecticides^ herbicideSj 
and fungicides. Herbicides production increased rapidly over the 
past 10 years, rnsecticide production has also increased although less 
rapidlyj and fungicide production has diminished somewhat. 

A significant trend, which does not show up in Figures 3 and 4, is 
the decline in production and domestic supply of the more persistent 
clilofinated hydrocarbon insecticidGS and the substitution of less 
pcrisistent but more toxic chemicals. Domestic supply of the chlon- 
natod hydrocarbons has dropped from a high in 1956 of 244 million 
pounds to 31 million pounds in 1970. During the same time period, 
production of parathionSj a group of the organophosphate chemicals 
used to replace the chlorinated hydrocarbons, increased from 7 mil- 
lion pounds to 57 million pounds.^ ' 

There are few data on the specific manner in which pesticides are 
used. The largest pesticide market, by far, is in the agricultural sec- 
tor of the economy, But even the various uses in this sector are not 
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well documented. The Economics Research Service of the U.S. De- 
partiTient of Agriculture surveyed 10,000 funns in the 1964 and 1966 
growing seasons, and a survey of the 1971 seaion is currently being 



DespiEe the difficulty of extrapolating from such a sample, a few 
implications can be drawn. Firsts agricultural pesticides use Is not 
evenly distributed. Two crops^ cotton and corn^ accounted for about 
two^thirds of the total insecticides used. The bulk of the remaining 
insecticides and most of the fungicides^ were sprayed on fruit and 
vegetables. Forty-one percent of all agricultural herbicides were ap- 
plied to corn, 

Data from the 1966 survey further indicated that of the 891 mil- 
lion U.S. acres under agriculture (including pasture lands), only 5 
percent was treated with insecticides, 12 percent with herbicides, 
and 0,5 percent with fungicides. And though cotton accounted for 
^ 47 percent of the total agricultural use of insecticides, an estimated 
46 percent of the total cotton acreage received no insecticides,^^ 



Figure 3 
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U.S. Production of Synthetic Organic 
Insecticides, Herbicides, and Fungicides 
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Sourci- Stgnford Riieireh Institute, "Envlrsnmintii Indigators fsr Fsstieldis,'' Prepared for the 
Csunqll an EnvlranrnQntil Quility, April 1972 

These data reflect wide regional ^riations in the tyjaes and prevalence 
of pests and in pest control practices^ 

There has been considerable information collected about environ- 
mental levels of a few pesticides in tlie air^ soilj water^ foodj wikllifej 
and man. Despite the quantify of this informationi much of it has not 
been collected systematically ^ and the data are not adequate to present 
a total picture of the flow of pesticides through the environment. 

Data on other aspects of the pesticide problem are even more 
scanty* For example, the only regular sources of information on 
pesticide poisonings and deaths are the Food and Drug Administra- 
tion Poison Control Centers, Howeverj these canters cosher only 8 per- 
cent of the hospitals in the United StatcSj so the data grossly under- 
estimate the actual number of cases. A 1969 sun^ey in lowa^ by the 
University of lowaj uncovered over 700 cases of pesticide exposures 
requiring medical attention. But only 88 of them were reported to 
tho poison control centcrs,^^ 

19 



Not only arc the data on pesticides inadequate^ but there are 
also conceptual problcnis in organising and presenting the data. 
Pesticides, unlike most air and water pollutants, are delibemtely 
mtroduccd into the environment for a beneficial purpose. Thus the 
mere presence of pesticides cannot be considered liamiful to environ^ 
mental quality, although it is clear that pesticides can cause environ- 
mental damage, rhis aspect of pesticide use will make the 
development of overall pesticide indices very difficult. 

The materials balance approach is a promising way to partially 
surmount these difficulties. But in order to perform such analysis 
the quality and availability of pesticides data will have to be im^ 
proved. More systematic and comj^rehensive data on pesticides supply 
and application as well as lesulting levels in wateiv air, wildlife^ and 
hrmians should be regularly collected and analy^ced in a unified 
fashion. Until they are, a picture of the total flow of pesticides 
through the environment cannot be constructed. 

toxic substances 

Accuracy, completeness, and timeliness of data are prerequisites 
to adequate environmental indices. There is almost no aspect of ■ 
the environment for which the monitoring data satisfy these criteria. 
Even in such basic areas as air and water pollutioii, many of the data 
are of questionable validity or are incomplete. In some areas the data 
ar« sparse or noneKistent. A good example Is toxic substances. 

One of the obstacles to adequate data collection on toxic sub- 
stances is the absence of any Federal progmm for sy^itematiculiy 
regulating and collecting data. This gap would be filled by passage 
of the Administration's Toxic Substances Control Act, which passed 
the Senate on May 30 but which has yet to be acted upon by 
the House, 

Another obstacle is that much of the information related to toxic 
substances is proprietary Information which the manufacturers will 
not make public. For example, most manufacturers consider the 
amount of a particular substance that they produce to be a trade 
secret. This makes it very difficult to do a materials balance analysis 
of the flow of the substance through the environment, because the 
amount of the substance that is produced cannot be determined, 

Figure 5 shows an example of a materials balance analysis for cad- 
mium. 1% traces the major sources, uses, and paths through the 
environment. Through such an. analysis the major sources of en« 
yironmental pollution fron^. cadmiiun can be pinpointed, aadmium 
is of particular coricern because^ as reported in a study by Oak 
Ridge National Laboratory, the estimated daily average U.S. intake 
of cadmium is between 0.02 and 0.1 parts per million, and there Is 
some evidence that reduction of lifespan may occur with continuous 
exposure to 0.1 parts per million. Kidney damage may occur with a 
50-year exposure to 0.08 parts per million.*^ 
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The lack of data on toxic iubitances also maani that maximum use 
must be made of information . from incidents involving toxic sub- 
stances. Such an incident occured in Iraq early in 1972. Seed treated 
with a mercurial fungicide arrived too late for planting and was 
consumed directly by large numbers of people. Although the data are 
limitedj the number of deaths may excaed 500, with m many ai TjOOO 
suffering some type of injury. If these very preliminary eitimates turn 
out to be truej Iraq's mercury poisoning incident must rank as one of 
the worst environmental health disasters in history. Hopefully, infor- 
mation drawn from this incident will help prevent future disaster. 

Improved methods for iounding an early warning about potentially 
dangerous cheniicali and metali and for setting priorities for research 
on toxic substances are badly needed, More adequate monitoring 
data and the use of methodi such as the materials balance approach 
can play a vital part in filling these needs. 

land use 

The amount of land used for particular purposes at any given 
time tells us littla or nothing about the environment. Thus the con- 
ceptual problem of what land use factoid are significant for en- 
vironmental quality is a difficult one. Changes in land use over time 
can sometimes be revealing, but most often we cannot judge without 
having much more information. For example, we cannot tell whether 
the conversion of farmland to forest is an indicator of improving or 
deteriorating environmental quality. 

Another problem posed by measures of land use is the appropriate 
geographical scale at which to collect data. Most changes in land use 
have their primary environmental impact on the regional or local 
leveh National data on land use are not very informative, as Figure 6, 
compiled by the Department of Agriculture, shows* The figures show 
little change over the past 70 years in the proportion of the Nation's 
land devoted to the four broad cat^ories of use— croplandi grass- 
land^ pasture, and range; forest and woodland , and urban areas, 
transportation, and parks. In 1969, the 2,266 million acres of land in 
the United States (including Alaska and Hawaii) were uied as fol- 
lows^ 430 milliori acres for cropland; 645 million acres for grass- 
land, pasture, and range* 725 million acres for forest; 186 million 
acres for urban development, roads, and other special uses; and the 
remaining 280 million acres was desert, swamp, and other types of 
land not usable for the other categories, 

On a national basis there has been little overall change in land 
use. But the national data obscure marked changes which have oc- 
curred within particular States and regions. Many areas have under- 
gone rapid urbanization, there have been marked shifts from forest 
to farmland in areas such as the Southern Mississippi Valley^ and in 
many parts of the East, farmland has been abandoned and has 
reverted to scrub forest. 

The Council not only examined overall land use but, with the 
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■ qSt^>s whSt^"'"'*'P°'^-' invastigated particular land use 
questions which have caused environmen-al concern. One of these 
was land affected by surface mining. 

Data on surface mining and surface mine reclamation have not 
teen collected^ on any systematic or regular basis by the ISeS 
Govomment. But a national survey of surface mining Ld fts irn^S 
on he environment was made in 1965 by the Burlau of M™l « 
Altl^ough some individual States collect data, the report is the^fnly 
detailed source of nationwide information on surface mining and 
reclamation. ^ 

The Bureau of Mines survey shows that 3.2 million acres of land 

ad "^'1 ^ ""P '"^ ^''^^^ 1965. Qoal mining 

accounted for the largest single portion of this acreage^l.3 million 
Sand and gravel accounted for another 0.8 million acres, and the re- 

t^nT P^°^^ and other commodi- 

had °' ^""^ *"4rbed by surface mining 

had been reclaimed, and almost half of this was reclaimed by nature, 
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that iSj it had remained undisturbed sufficiently long that natural 
processes had healed many of the scars of the mining. 

Every State had land disturbed by surface mining. But the heavieit 
concentration of disturbed lands lay in the eastern part of the country, 
particularly in the Appalachian coaUproducing States, Howeverj the 
amount of land used for surface mining is probably increasing most 
rapidly now in the Western States. 

Figure 7 shows the U.S, acreage disturbed annually by coal strip- 
ping over the 5-year period from 1965 to 1970. Between 1965 and 
1969j there was a gradual rise in the number of acras disturbed 
annually. In 19695 there was a sharp jump in the rate at which lands 
were being surface mined. In factj the increase from TSjOOO to 
IOO5OOO acres of new acreage disturbed between 1969 and 1970 
equaled the increase from 50,000 to 755OOO acres between 1965 and 
1969. These increases were due to a shift in production processei 
and increased demand for coal to generate electrieity* 

Although the Federal Government can draw on vast amounts of 
lajid use datas most of the information is not well suited as an in= 
dicator of environmental quality, Much work remains to be done be- 
fore agencies agree on what data to collect and how to improve the 
data collecting systems. New techniques may ease the latter task. 
Photographs taken from high=altitude planes or satellites often can 
provide much of the needed land use inforniation on a regular basis 
at a far lower cost than ground data collection. The applicability and 
effectiveness of satellite photography has not yet been detennined to 
a degree sufficient to merit an operational earth resources satellite 
system, Howeverj several test satellites will be orbited in the nest 
year or two. 

As the States develop implementation plans in anticipation of 
national land use policy legislation^-'.the requirements for land-use 
data will become clearer. Identification and control of floodplains, 
protection of coastal wetlands and regulation of land use in scenic 
districts along the shorelines of major rivers and lakes will require 
large amounts of land-use information if they are to be successful 
programs. 

To detemiine whether regionally needed development is being 
blocked or unduly restricted by Incal governments requires an under- 
standing of regional supply and demand factorSj involving housing 
demand studieSj evaluations of local zoning, demographic analyras 
and surveys of the CKtent to which localities are already accommodat- 
ing regional needs. And to regulate large-scale development and 
areas around key growth-inducing public facilities effectivelyj States 
will probably have to learn from their own and each other's experi- 
ence with traffic generation^ pollution loads^ and tlie impact of such 
facilities on surrounding areas, ' , 

There are probably three kinds of data services that the Federal 
Government can furnish the States to help them cope with these 
problems, Fintj aerial photogmphy services and unifonn mapping 
procedures can be established for much of the Nation, with States 
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drawing on relevant portioni for their own uie, Second^ State and 
local governments can cull demographic^ income, housing, and land 
use^ data from the U.S, Bureau of the Census and other agencies 
which monitor economiCj manufacturing, and agricultural trends. 
Federal modeling efforts, such as those undertaken by the Water 
Resources Councils should also prove useful. Finally, the Federal 
Government can provide technical assistance so that land use data 
are properly interpreted and so that States and localities can benefit 
from each other's experience in land use planning and regulation. 

Hard political and economic choices must be made if land develop- 
ment Is to lead to better environmental and social resultSj and concern 
about getting a full range of data should not obscure these choices. 
But adequate data properly analyzed are a necessary base for sound ^ 
regulatory actions, in land use as in all other fields, 

wildlife 

Almost everyone agrees that birds, animals, fish^ and plants are 
essential to environmental quality. But the development of indicators 
I for wildlife is an extraordinarily difficult challenge. Which of the 

; thousands of %vildlife species are meaningful indicators of environ- 

mental quality? And how should changei in the population of tha 
' selected species be interpreted? 
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species of %^ildlife can benefit man in many ways~for recreation, 
aesthetic enjoymcntj foodj and natural pest control. Wildlife can 
also provide important scientific data and help regulate and stabilize 
particular ecosystenis. However, some species are also harmful; they 
destroy agricultural cropSj destroy or compete with beneficial or rare 
wildlife species, or carry disease. 

A particular species can have a strong positive value for one 
purpose but slight or even negative value for another. For examplej 
an animal that is hunted for sport may damage agricultural cropSj 
or maintenance of its habitat may preclude desirable alternative land 
uses. The enivommental significance of trends in the population of a 
species often is unclear. For example^ a rise in the deer population 
in a particular area may be caused by the abandonment of farms 
and the resulting growth of scrub forest. An increase in the number 
of robins or cardinals is generally considered desirables but an in- 
crease of gulls or rats indicates increased amounts of garbage. 

Wildlife are a continuous early warning system which can alert 
man to the first signs of danger in the environment. Death and illneis 
of heronSj fishj shellfish^ and cats preceded the deaths of over a hun- 
dred humans from mercury poisoning in Minamata and Niigata 
Bays in Japan. Death of seed-eating birds in Sweden warned of the 
mercury problem in that country, beaths and eggshell thinning in 
hawksj pelicanSj and many other birds warn of high levels of pesti- 
cides. Any rapidj major change in species populations should be a 
warning to search out the cause. AlsOj the variety of species which 
exists in a given area may be a significant indicator of environmental 
problems. ^ 

One wildlife measure of environmental quality is the number of 
species officially classified as ^endangered" by the Department of 
the Interior, However^ this measure has very limited utility. It is 
unlikely that all rare and endangered species have equal chances 
of being classified as such* Larger^ more conspicuouSj or better known 
forms are more likely to be recognized because their status is easier 
to assess. Year-to-year comparisons of the number of endangered 
species \vill not meaningfully indicate environmental changes until 
the status of virtually all rare and endangered species is establishedj 
because until then additions to the list will simply represent recogni- 
tion of additional species rather than an actual increase in the num« 
ber of species endangeredi 

The Smithsonian Institution has recommended to the Council 
that— in addition to wildlife habitats^ wild and natural areasj and 
certain species of fish, shellfishj cropSj plantSj lichenSj and mosses— 
28 species of birds and mammals bo monitored on a regular basis*-^ 
These species are listed in Appendix 7. The data on these species 
could bo combined to measure overall wildlife quality. The Smith- 
sonian also suggested that data on selected managed ipecies of wild- 
life, including land and water bird and mammal specieSj commercial 
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and sport fishj and endangerad ipecies be combined to provide an 
index of wildlifa management effectivaness. 

There has not been adequate time to determine whether the in- 
dices suggested by the Smithsonian are the appropriate ones to use 
to measure the environmental aspects of wildlife. Nor has there been 
time to examine exactly how the indices would be computed, Some 
data are available on most of the wildlife species propoied for use 
in the indices. But the data are collected in a variety of forms and 
vary in their degree of accuracy. A start has been made to develop 
quantitative indices of wildlife^ and this work will be continued during 
the coming year. 

toward adequate environmental Indices 

TTie Council has compiled a preliminary listj which appears in 
Appendix 1 of this chapter, of those aspects of the environment which 
should be measured on a regula-" basis, It is a *-mixed bag'' which 
includes both aggregated indices (for wildlife, for example) and 
single items of data. It ignores the interrelationships among the 
separate items, although in many cases the interrelationihips are the 
most important things to consider. If die data are available for these 
itemSj any combination or comparison of the items is possible. 

During the coming year the Council will refine this list and 
expand it to include more detailed descriptions of the Indicators 
and the available sources of data. Simultaneously we will work to 
develop indices for the inajor categories (the two-digit numbers on 
the list) . Indices will be developed for the categories where adequate 
data are available and where work on appropriate indices is most 
advanced. 

Indices will require not only good monitoring data but also con- 
iiderable judgment and scientific research to provide the knowledge 
necessary to evaluate the components of an index properly. . Ques- 
tions such as the relative damage from various types of air pollut- 
ants require more Investigation and research. One of the advantages 
of indices is their ability to summarize the interaction of such fac* 
tors in a simple index. But this characteristic also means that the 
process of developing dependable indices will be a long one. Because 
new scientific data will constantly become available, the indices, once 
developed5 will have to be adjusted periodically. 

The work on indices will not directly improve data accuracyj 
comprehensiveness, and timeliness. However, it will do so indirectly 
by making clear what data are needed and what gaps and overlaps 
exist. The Council will continue to work with the Federal agencies 
to improve their monitoring systems. EPA, the Department of the 
Interior, and other agencies are making major efforts to strengthen 
their environmental data collection efforts, and theee efforts will 
result in a larger and more reliable information base on environ^ 
mental quality. 
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The Council also will encourage greater use of State and local 
data, a valuable source of information often not adequately tapped 
by the Federal Government. Common mtthods of data collection 
and analysis by Federalj State, and local agencies would facilitate 
axchange of information and add significandy to the amount of 
usable information on environmental conditions. 

Neither this year nor next will we be able to provide a general 
statement about whether environmental quality has improved or 
deteriorafed. The environment encompasses too many factors to 
be so easily characterised^ as can be seen from some of the trends 
discussed in this chapter. Air quality in urban areas appears to be 
getting betters while water quality shows no strong trends^ except 
for nutrient Jevels, which are rising. Production of periistent pesti- 
cides has declineds but manufacture of moi^ acutely toxic pesticides 
has increased, Overall national land use patterns show little change, 
but certain regions and certain types of land use have changed 
markedly. 

Although we are not now able to characterize overall environ- 
mental quality, we should be able to give a better indication of the 
status of and trends for particular components of the environment, 
The work reported in this chapter is a first step toward creaUng a 
framework for a comprehensive and continuing system of informa* 
tion on environmental quality. 
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footnotes 

1. V, Erodinc, ''Running in Place/' Environment 14:1 (Jan -Feb IS?*?) 
p. 5, 

2. For other indices which have been devQlopQcIj see the Mitre Corp.j 
"National Environmental Indices; Air QtiaUty and Outdoor Recrea- 
tion;' (MTR 6159), April 1972, ty be made available through the 
National Technical Information Service. 

3. The nitrogen oxides secondary standard, however, is the same as the 
primary standard, 

4. A list of the standards is coritained in Appendix 2 to this chaptef. 

5. For a detailed description of the computation of MAQl, ice Appendix 2 
to this chapter, ^ ' 

6. For a detailed dcicription of the computation of EVl, see Appendix 3 
to this chapter, ' 

7. For a detailed description of ORAQI, see Appendix 4 to this chapter 
Also sec Oak Ridge National Laboratory, "Oak Ridge Air Duality Index" 
(ORNL^NSF-EP^a), Sept. 197 L ' ' 

8. Memo, Dr. William C. Nelson to Acting Director, Division of Healtli 
Effects Rcseareh, EPA, Nov. 23, 1971, 

9. Sec Environmental Protection Agency, Tlw Cost o[ Clean Water (1972). 
lOi Id, 

IL For a full description of the Enviro Control analysis, see Appendix 6 
of this chapter, 

12, Sec R. M, Brown et al., "A Water Quality Indcx^Cr^shing the Psy- 
chologleal Barrier,'' presented at the 139th Meeting of the American 
Aisociation for the Advancement of Science^ Philadelphia, Pa,, Dec, 28^ 

13, The Federal Reports Aet restricts the U,S. Tariff Commliiion to releain 
of production figures only where there are three or more producers, no 
one or two of which may be predominant 

14, Stanford Research Institute, "Environmental Indicators for Pesticides" 
(April 1972), p, 27. 

15, Sec U.S. Department of Agriculture, duantitm of Pesticides Used by 
Farmers in 1966 (Agricultural Economic Report No. 179) Aoril 1970 

16, Id, n i' 

M. State of Iowa, Community Studies Program, ^'1970 Annual Progress Re^ 
port," submitted to EPA, Since only 50 percent of the doctors polled 
respondedj the actual number of cases must have been well over 700. 

18, Oak Ridge National Laboratory, "Cadmium.: The Dissipated Element" 
(ORNL=NSF^EP=2l) (1972, forthcomini), 

19, Ccmmunication from Dr. Mel Cotner, United States Department of Agri^ 
culture. Economic ResearcU Service. 

20, U.S, Department of the interior, Bureau of Mines, SuTfaee Minins and 
Our Enmronmenti A Special Report to the Nation (1965), 
See Appendix 8 of this chapter. 

Fred Bosselman and David Callies, The Qjuiet Revoluiion in Land Use 
Control, a report for the Council on Environmental Quality (1972), 
23, Smithsonian Institution, "Environmental Indicators for Pesticides" 
(April 1972). 
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appendix 1 — preliminary checklist of environmental 
paramanters 

1« Underlying Factors 

lili Population 

Absolute size — ^United States and world 

1.1.2 Birth rate^^United States and world 

1. 1.3 Death rate-^United States and world 

1.1.4 Age composition 

1.1.5 Lifespan^ by sex and race 

1.1.6 Immif ration and emigration 

Econonnjc development 

1.2.1 GNPj absolute and per capita, by leetor 

1.2.2 Capital investmentj by sector 

1.3, Urbanfiatlon 

1.3. 1 Percent population in central cities and suburbs 

1.3.2 Percent populationj by population size of community 

2. Resourcss 

2.1, Supply and demand^^ranewable reiour€e§ 

2i 1 1 Watefj by reg ion and type of use 
2.1.2 Timber 

2.2, Supply and demand— nonrenewable reiources (United States and 

world) 

2J.1 CGal 

2.2.2 Oil 

2.2.3 Metals 

2.2.4 Phosphorous 

2.2.5 Uranium 
2.?,6 Other 
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2.3. Und 

2.3. 1 Amount of land available for food production 

2.3.2 Amount of land uiad for food production 
2 J.3 Amount of urbanized land 

2.3.4 Strip^mined land— reclaimed and unreclainiid 

2.3.5 Development in flood plains 

2.3.6 Land devoted to traniportation-related activitlos^urban and nonurban 
Amount of wetlandi, by typ^ 

2 J.8 Amount of land used for public works projecti 
2 J,9 Wild and natural areas 

2,4. FsQd 

2.4,1 Agrieultural productivity 

oil wf^ W iupply Vi, demand (indudlnf caloric and protein value) 
d.^,d tish and othir ocean food harvest and reiarvei 

2.i. Solid waste and reeyellng 

2.5.1 Amount of municipal (residential and commercial) solid waste bv 
type of waite ' ^ 

2 J,2 Amount of industrial iolid wastes by source and type 

2.5.3 Amount of af ricultural solid waste, by type 

2.5.4 Percent materials recycled, by type 

2.6.1 Total BTUs of enerfy used 

2.64 Electnc power coniumed 

2.6.3 Mix of fuel used for energy supply 

2.6.4 Productivity per enei^ unit coniumed 

3. Ecological Fartors 
3.1. Climate 

3.1.1 aolar radiation amount^ by type 
3.1 J Temperature changa 

3 J, Natural disgstgrs 

loo M^^'^ Vakes^property damage and human injury 
%oi ^ S"^^^^- ""^ tomadoes^property damage and human injury 
^.i.S Floodi--property damage and human injury 
Wildlife 

3.3.1 Wildlife Quality rndex 

3.3.2 Wildlife Management Effeetiveness Index 

3.3.3 Wildlife Habitat Indejc 

3,4p Maintenanee of major eco€ye|e§ 

3.4.1 Nitrogen 

3.4.2 C^bon 

3.4.3 Other 

4. Pollution 

4.1. Air 

4.1.1 Amount of emissioni, by type and iource (^ajor polluttnti- BO, GO 

A 1 n k ^^^anti, NO^, hydrocarbons, iuspended partiQUlates) 

^.hi Percent population expoied to levels above primaty standard! (health 

index) ' ■ \ - 

4.1.3 Ambient air quaiity (ind« of ambient levels for each major pollutant 

and composiie index for all pollutanti) 
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4.2. Water 

4.24 Amount of effluenti^ by lource, type of pollutant (Major pollutants: 
BOD, COD^ or TOD^ diiiolvcd oxyfen, disiolved sQlids^ suspended 
solids^ phosphorui, phj lalinity, oil, phenols, fecal coliform)j and 
type of water body used for diipoial 

4.2.2 Ambient water quality, by reg ion and type of pollutant 

4.2.3 Ocean dumpinf, amount and type 

4.2.4 Number and area of lake? eutrDphied 

4J,5 Percent population served by drinking water meeting standards 
4.2,6 Subterranean water pollution 

4.3, Radlition 

4.3. i Major radionuclidei present in media 

4.3.2 Average human radiatisn exposure 

4.3.3 Number of nuclear accidents 

44. Pesticidei 

4.4.1 Amounts of pesticides uied, by type 

4.4.2 Amount of major pesticide types in media, food^ and humans 

4.4.3 In juries due to pesticides 

4.5. Nolle 

4,5,1 Ambient noise levelsj urban and non=ufban 

4.6. Toxic subitancei 

4.6.1 Mercuryj in media^ food^ and humani 
'^.6,2 Cadmium^ In mediaj food^ and humans 

4.6.3 Other metals in mediaj food^ and humani 

4.6.4 Synthetic organic chemicals (other than pesticides) in mediaj food^ and 

humans 

5. Manmade Environment 

5.1. Houifng 

5.L1 Percent substandard housing 

5.1.2 Housing availability 

5 AS Density per square mile 
5.1.4 Neighborhood quality 

5.2. Traniportatlan . . 

5,2,1 Journey- to-work time 

1.3. Asithetici 

5.3.1 Billboardi and junkyardi p^r mile 

5.3.2 Proportion of urban green space 

5.4. Occupational environment 

5.4,1 Work injuriei 
5,4.2* Workplace pollution 

5,p, Ricreatmn 

5.5.1 Open space^p^ks^ wilderness 

5.5.2 Cultural facilities 

5.5.3 Work/leisure time ratio 



appendix 2 — calculation of maqi index"^ 

The Mitre Air Quality Index (MAQI) is based upon the Seeondary 
Federal National Ambient Air Quality Standardi promulgated by the En- 
virsnmcntal Protcetion Agency. These standards have been set to protect the 
publle welfare from any known or anticipated ad%'erse cfTects of air pollu- 
tants in the ambiont air. The index is based upon a combination of pollutants 
and can include as many pollutants as nailnnnl standards have been estal> 
liihed for. The index in the teNt is based on sulfur diosidej nitrogen dioxide, 
and total suipended particulates. Ho^veverj the explanation in this appcndiK 
will alio inelude factors for earbon monoxide and photoehenilcal oxidants to 
show IiDw the index can be ealcnlated to cover the full range of pollutants 
for which itandards have been set, Hjxlrocarbons are not covered since the 
national itandards include them only m a guide in devising implementation 
plani to achieve the oxidants standard. Thn National Secondary Standardi 
are summarized in Tabic A^l, 

It is apparent from Table A-1 that a national air quality index based on 
these standards must be a retrospective one. The proposed index always uses 
data for a 12-month period spanning all seasQns and may be computed and re- 
ported at any desired frequency. Daily index computation is unnecessary since 
several of the standards refer to annual averages, which by definition include 
pollutant levels In excess of the standards for niany dayi of the year, Significant 
daily index variations would tend to be infrequent. The proposed iiidcs would 
depict changes which occur nionthly or quarterly, Uiing data for the most 
recent L2 months in each instance* 

The Mitrd Air Quality Index is a combination of individual pollutant 
indices each based upon one of iIil secondary air quality standardi. This 
index is computed as follows^ 

v^here 

Ig is an index of pollution for carbon monoxide j 

Is is an index of pollution for sulfur dioxidej 

Ij) is an index of pollution for total suspended particulates. 

lyji^is^an index of pollution for nitrogen dioxide, and 

Ip IS an index of pollution for photochemical oxidants. 

The MAQI is the root-sum-square value of the individual pQllutant indices. 
This method of index computation guarantees the MAQI value will te at 
least 1 if any pollutant Included in Its computation exceeds the secondary 
standard value, (MAQI values between 1 and 3 require inspection of the 
Individual components^ benauie values in this range do not neeesiarily imply 
that any standard is exceeded.) A MAQI value of less than 1 indicates that 
all standards arc being met for those pollutants included in the MAQI 
computations. Because nine standards for five pollutants jire involved in com- 
jjuting MAQI, any MAQI value greater than 3, or \/9, guarantees that at 
leait one standard value has been exceeded. The MAQI values in this 
ehapter are based on only five standards for three pollutants, and thus 
for these figures any MAQI value greater than 2,24 or V5, guarantees that 
= at least one standard has been exceeded. 



*Infornifition In this Appendix is prlmnrlly from Mitre Carp., "Nfttlfinnl En- 
Tironmentnl Tndlees • Air Qimllty nnd Outdoor RGor^atlQn'* (MTR=oign) (April 
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Table A-1 

National Saeondary^ Ambient Air Quality Standardi 

CQncehtpation 

- Pofiutant . Period of maasurimant 



- . ■ /"■-: - ■ 








Carbon monOxIde 


1 hour 




s 40,000 




■ • 8 hours 




? lO.OQO 


Sulfur dioxide 


3 hours , = 


■ 3.5 


U,300 




2.4 hours 




*260 




Annual mtan 


=02 


60 


Total suipgnd€d pfirtiQulatii . 


24 hours 








: Annual geomttric mean 




SO 


Nitrogen. dioxide. " ; 


i Annual niean " ' 




100 


Photochemical 03<idanti 


1 hour 


5.08 


3 ISO 



? Tht saeondary Standards for nitrogen dlojcidt, carbon monoxide, end photo- 
chemical oxidants are the lama as the primary standards^ 
3 Maximuni concintratlon not to ba exceeded mora than o 



Another reason for coniputing the MAQI hy a root-sum-square, rather 
than simple addition of the component indicoSi is based on an arbitrary choice 
of scaling. The valued of MAQI will uniformly produce numbers which are 
smaller than thosD computed by ilmplc sumniation. Furtherniore, the pro- 
posed method of computation compresies the numdrical range of uncer- 
tainty (regarding exceeding a standard) to values 1 to 3, rather, than from 
1 to 9 if simple summation were involved* The proposed computation 
method is no more complex than simple addition since data procciiing equip- 
ment would be employed. 

Each of the individual psllutant indfcei is eomputed based upon the 
applicable Federal atandardi shown in TablE A^L The formulation of each 
index is further delineated below, 
carbon monoxide Index 

The carbon monoxide index is the root-sum-square (RSS) value of 
individual terms corrcspondirif to each of the secondary standards. The RSS 
value is used to ensure that the index value will be greater than 1 if either 
standard value Is exceeded. The index is defined ai 



where 

is tho maximum observed 8-hour concentration of carbon monoxide, 
Sei is the 8-hour secondary standard value (i.e., 9 p,pjn, or 10,000 ^ig 

consistent with the unit of measure of Cigj '' 
Cti is the maximum observed l-hour concentration of carbon monoxidej 
ii the l-hour secondary standard value (i,e,j 35 p.p.m. or 40,000 Mg'/j^^-^) 
consistent with the unit of measure of C'cij and 
I IS 1 if Cgi^ iSfi and is 0 othorwiie. 

For exainplej the maximum observed values of carbon monoxide in 1965 at 
the Chicago GAMP (Continuous Air Monitoring Program) Station were 
Ccs~44 p.p.m. and Gei=59 p,p.m. The corresponding carbon monoxide index 

i§ 
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The same index for the Waihinfton, CAMP Station in 196S is 



For Washington, C., is less than the standard value and it was not really 
necessary fo square th^ ratio of C,b/S,^ and take iti square root. The Index 
could simply be calculated as 

^ In a comparison of the values of J, for Chicago and Waihington, it appear! 
toat the degree of carbon monoxide pollution in Chicago h greater than in 
Washington. One should be careful, however, in dmwing such conclusions 
without a further appraisal of all of the data available. The index is merely 
an mdiGator of conditions and is not an absolute mcaiure. The main reaion for 
this seeming diiparity is the standards themialvei, which are based upon a 
single maximum reading and not on all data collected for a pafticular year, 
sulfur dioxide index 

^ Ilie sulfur dioxide index component of the MAQI Is computed in a fashion 
similar to the carbon monoxide index. This index has three rather than two - 
terms, one for each of the Fedeml standards, and is given by 

where 

Cig is the annual arithmetic mean observed concentration of sulfur 
dioxide, 

S,^ is the annual secondary standard value (i,e.j 0.02 p.p.m. or 60 mlmJ) 

consiitent with the unit of meaiure of Cja, 
Cmu is the maximum observed 24-hQur concentration of sulfur dioxide, 

is the 24=heur ieeondary standard value (i.e., 0.1 p.p.m. or260Mg./m.3) 
consistent with tho unit of measure of 0^24^ 
C*3 is the majrimum obierved 3-hour concentration of sulfur dioxide, 

is the 3-hour ieeondary standard value (i.e,, OJ p.p.m. or ' 1300 
/if./m.5) consistent with the unit of measure of Cs, 
^1 is I i{Ct%i>S^u and is 0 otherwise, and 
B% 'is I d Ca>S^ and Is 0 otherwl.^e. 
The obierved levels of sulfur dioxide the Ohicafo CAMP Station In 1965 
were 

Cis^OJS p.p.m,, 
Cau^QM p*p.m.^ and 
p,p,m. 

The CQSTesponding sulfur dioxide index is 



'-v(i)'+'(f)'+'(f 

The prisence of the 3*hour term in the sulfur dioxide index poses some, 
toing of a problem becauie the maiority of current air sampling sites such as 
those mduded in the National Air SmpHng Network (NASN) do not take 
3-hour mtegrated samples. Lareen* has hypotheiiEed, however (baied upon 

•R, L Larsen. "A Mathematical Model for Relatliig Air Quality MeaiHrementa 
to Air Qimllty Stanflarcls," Publlcatioa AP^SD. Office of Air Progiami, EPA Re- 
iOafeh Triangle Park, North Carolina, Not, 1971. " ' ' 
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the assumption that the acrometric data fit his mathematical model) 3 that 
the 3-hour standard will normally not be exceeded unleis a large percentafe 
of the 24-hour readings exceeds the 24-hour itandard. An inspection of air 
quality dataj collected over several yeari at the CAMP Stations supports his 
hypothesis. When 3-hour values which exceed the secondary standard are 
preientj the 24-hQur maximum value is much larger in relation to the 24-hour 
standard value and tendi to mask the 3-houf contfibution becauie of the RSS 
method of index computation. The same general relationship is true of the 
1-hour and 8-hour carbon monoxide index terms; the B^hour term is dominants 
For the reasons detailed above, the stilfur dioxide indox can be calGulated 
for NASN and local air sampling sites (which do not meaiure 3-hour concen- 
trations of iulfur dioxide) ai well as for sites that utilize continuous iamplers, 
The index in these cases is revised to be 

Elimination of the 3-hour temi In the index reduces the Chicago 1965 index 
value from 8.72 to 8.51 and does not affect the value for Washingtoni D.G, 
total suipinded partlaulatis Index 

The index of total suspended particulatei is computed ai 



where 

Cpa is the annual f eometric mean* observed concentration of total lui- 

pended particulate matter. 
Spa is the annual secondary standard value (i.e., 60 ^g./m*^),** 
Cp2i is the maximum observed a4-hour concentration of total suspended 

particulate fflatter. 
5p24 is the 24-hour lecondary itandard value (i.e., 150 Mg /ni^^X and 
B is 1 if Cm £ Sp%i and Is 0 otherwiie, 
For the Chicago CAMP Station in 1 965, 66 measurements were taken with a 
Hi=Volumc Sampler. The oteerved concentrations were 
0^3^194 ^g,/nj,3 and 
Cp24^414pf./m.^ 
The CDrr^ponding total suspended particuiate index ii 

Due to the nature of a geometric meanj a single 24''hour reading of 0 would 
result in an annual geometric mean oi 0, The EPA recommends that one 
half of the measurement method's minimum detectable value be iubitituted| 
In this caie 0,5 /if ,/m,^j when a "zero" value occuri. 



*Thg geometrle mean Is diflnetl as ^ ^ 

••Totftl iiispendecl partieulati eoneentratlohi are alwflyi measured in iniqfo- 
grama pir cubiq iiietor. 
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nltfof en dioxide Index 



The nitrogen dioxide index does not require the RSS technique because 
only a smglc annual Federal standard has been promulgatad. The inde?^ is 



where 



J- = 

C^^ is the annual arithmctie mean observed -eneentration^ of nitrogen 
dioxidcj and ^ 

Sns is the annual lecondary standard value (i.e., 0.05 p'.p.m. or 100 
Mg./jn-) consistent with the unit of measure of C 



average 



For the Chicafo CAMP Station in 1965, the observed annual 
concentration of nitrogen dioxide was 

Cna— 0,04 p.p.m. 
and the index is 

Considerable controversy has centered afound the measurement of nitrogen 
dio^de concentrationj in the ambient air. The annual averages obtained 
by «rst averafrng continuous readings of nitrogen dioxide, obtained by the 
Oreiss-Saltzman colorimetrlc method, to 24^houf averages and then obtain- 
ing the annual average from these daily averages tends to underestimate 
the true levels of ambient nitrogen dioxide concentration. The 24-hour 
integrated readinp obtained by the Jacobi^Hochheiser method which is 
subject to low collaction efficiencies and nitric OKide interference/ may over, 
estimate the true coneentration. Nevertheless, the index can still be a uieful 
mdicator of changing trends in the ambient nitrofen dioxide levels at a 
particular locality over time. 

photochemleil oxldanti Index 

The index of photoehemical oxidants is computed in a manner similar to 
the nitrogen dioxide index. A single standard value ii umd m the basis of 
the index which is 



ERIC 



r ^^oi 

Where 

C,j is the maximum obierved Uhour concentration of photochemical osU 
dantSi and 

Sol is the i-hour iecondary standard value (i,e., 0.08 p.p,m, or 160 
Mf./m.^) consistent with the unit of measure of Cpi. 
In 1965, the Chicago CAMP Station registered a maximum Uhour concen- 
tration of photochemical, oxidants of 
C'ej=0. 13 p,p,m. 

The index for that year and station is / 

The photochemical oxidant data required for the index computation must be 
derived from a continuous sampler in order to obtain hourly readingi. Most of 
the NASN and local air quality iampling sites do not presently measure this 
pollutant at this frequency. 

combined pollutant index 

In order to illustrate the calculation of the Mitre Air Quality Index the f n- 
Q ' ; dividual pollutant indices derived from the 1965 Chicago GAMP Station data 

will be employed. The corresponding value is 
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MAQi-V(e.n)H (8.72)2+ UM)i+U)'+(i.aSyi or 

MAQI=11.14, 

values, thG MAQI would havG been equa to V9 or 3 This value is airivori 
a^ . noting that nina standard valuo.lre defined, two to «S^^nS^ 
throo for.u fur dioxide, two for total su.pended particulate., and ono each fo^ 
mtrogen d.oxide and photoehemical orfdants" Honee. any MAQI lalS 

h„,.M ^ • /"^J'-"'™ »• Of any aiS«gate ind^: 

™ to r f n f f?'''^'' ™i'"do with 

reipect to a national or regional value of the index. Cost of llvine and 
unemployment md.ce, for a given location, for example, are fr.quen^ yiS 
preted m this manner. It is apparont that the ambient air quality mea "red 
by tha aicyo CAMP Station in 1963 wa. worse than the Fede^r^'o^S' 
ary Standard Values It „ not apparent, by inipection of only the MAQI 
value, which standards were, exceeded. It is recommended therefor^ that 

MAnf^ .'"''■"'f ' -P"""""' "e considered togothef ^ h Vha 

MAQI m order to obtain a true picture of the actual situafion. 

appendix 3 — calculation of evi Index^ 

Because extreme high air pollution values are most directly related to ner 

nu5SL» " 'f '"'^ »"™-'». property. -the 

"hrJmh!^'r'""'T ^fff'^o values provide, a meaningful m^«ueTf 
the ambien a.r qua ity. These values in themselves, howeve?, do not depict 
wh' h Th" ^' " '^'Shly desiraMi to know the degreT to 

which the extreme values exceed the secondaiy air quality standard Fo? 
these reasons, an Extreme Value Index (EVI) wa, devefoS fo' use in 
coHMn with the MAQI valuei. The EVI is an accumulation of th rlt o 
of die e;.treine values to the standard valuos for Mch pollutant. The extreme 
value indices for individual pollutants are combined using the root Jum' 
square method. Only those pollutant, are included for which 
nia^im,.m values not to be exceeded more than once per year" are defined 
The Extrema Value Index is given by r aenneo. 



where 

is an extreme value index for carbon monoxide. 
E, IS an extreme value index for sulfur dioxide. 
|, is an extreme value index for total luipended particulates, and 

IS an extreme value index for photochemical oxidants. 

carbon monoxide extreme value Index 



•informiitlon in this appenflli is prlmnrUj- from Mltrg Corp., "Nadonni En- 
m2f! Inale„! Air Qunllty a«l Outdoor Rocrwtioa" (m™ aiSOMAprU 
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where 



ERIC 



As8 is the accumuIaUon of values of those observed 8-houf eoneeritratiqns 
which exceed the secondary standard and ii expressed mathcinatU 



6i k \ li (Ce|)i> and Is 0 QtherwiiCj 

is the 8-hour secondary itandard value (i.e,| 9p,p,ni, or 1 0,000 ^f'/^^'^) 
consiitent vk^ith the unit of measure of the (Ce|)i valuei, 
Aei is the accumulation of values of those sbierved i-hsur conGentrations 
which exceed the iccondary standard value and is expresied as 



Is 1 if (C^i)i > Sol and h 0 otherwiic, and 
Sci is the I =hour secondary standard value (i,e. , 35 p,p,m. or 40,000 /jg./m.^ ) 
esnsistent with the unit of mciiure of the (Ce|)j- values. 
At the Chlcafo GAMP Station in 1965, about 1 percent of the nicajurcdUhQur 
earbon mDnoxide coueentratlens and 93-4 pereent of the measured S-hour con- 
centrationi exceeded the respective secondary standards* From the raw EPA 
datSj the accumulations of these values are 
I6j2l0 p,p.m, and 
A^i^ 2,893 p.p,m. 
The carbon msnoxide extreme value index for Chicago in 1965 is 



The same index for the Washinfton^ D^C., GAMP Station in 1965 is 



At the Washingten, D.G., CAMP Station in 1965, only 1 j percent of the 
observed S^houf concentrations of carbon monoxide and none of the observed 
1-hsur concentrationi exceeded the lecondary itandardi, AlthoUfh the 1965 
values of the carbon monoxide MAQI for Chicafo and Washington were 
5.17 and 1.67 respectively^ a ratio of about 3 to 1^ the extreme value indices 
show about a hundredfold difference iti mtio, The percentage of observed 
valuei exceiding the standard also helps to depict the situation without 
having to inspect all of the available data. An analysis of available GAMP 
Station data reveals that the carbon monoxide l-hour secondary standard 
is rarely exceeded even though the 8-hour standard is exceeded as much as 
93 percent at the time. As an option, this carbon monoxide extreme value 
index could be calculated itricdy from the 8-hour concentradon values as 



cally as 



where 
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without undue disortisn of the true situation. For esamplej the Chicago 
CAMP Station data yield a value of Er^ 1801,11 when coniparcd with the 
previous value of 1 803.0 L 

sulfur dioxidi extreme value index 

The sulfur dioxide oxtreme value index h computed in the same manner 
as the earbon monoxide extreme value index. This index also includes two 
terms, one for gach of the secondary standards which arc niaximum values not 
to be exceeded more than once per year. No term is included for the annual 
standard. The index is computed as 

where 

AfU is the accumulation of those observed 24-hour coneentrationi which 
exceed the secondary standard value and is expressed as 

i 

where 

Bj is I if (Ci%i)i> Sgu and is 0 otherwise, 

S,u is the 24=hour secondary itandard vaJue (le,. QA p.p.m, or 260 fig./mj) 
conjiitent with the unit of meaaure of the (CasOi valuer 

Aij ii the accumulation of those observed 3-houf concentrations which 
exceed the secondary standard value and is expreiicd mathematically 

i as 

where 

Bi ii 1 if {Ca)i> S,3 and is 0 otherwisej and 

ii3 is the 3-hour secondary etandard value (i^e,, 0,5 p,p.m, or 1300 Mf/m. ) 
consistent with the unit of meaaure of the iCi%)i values. 
At the Chicago CAMP site in 19B5j the obierved sulfur dioKide concentrationi 
resulted in accumulated values of 
At24^S7fB2 p.p.m, and 
^,1^^38,63 p.p,m, 

where 49.9 percent of the 24-hour values and 2 J percent of the 3-hour valuei 
exceeded the ieeondafy itandardi. The index for the GhieafO CAMP Station 
in 1965 is 

383.07. 

An inipectlon of CAMP sulfur dioxide data suggests that the 3-teur stand- 
ard is rarely exceeded and^ when it the contribution of the S^hour extreme 
valuei to the sulfur dioxide extreme wlue index is negligible* The indexj there- 
fore, could optionaliy be calculated as 

For exampie, computation in thii manner uaing die Chlcafo CAMP data 
risulti in an index value of 375.20, a value which is 98 percint of the Mm 
value which included the S^hour tem. 
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total suipended partleulatei Gxtreme value Indejc 

A secondary standard iinglc ma^cimum value not to be exceeded more than 
once per year ie defined for total suspended parties? latns. The total suspended 
particulates estrcme value index has but one tcrmj no annual term is in- 
eluded. This index is cemputcd as 



where 

A p2i 1§ the accumulation of values of those obicrved 24-hour concentrationi 
which exceed the ieeondary standard value and is gfiven by 



where 

Bi ii I if (Cpn)\>SpU and is 0 otherwise^ and 
5p24 is the 24-houf secondary standard value (i.e., 150 /ig./m,^). 
The Chicago CAMP data for 1965 indicate that 66 Hi-Volumc Sampler 24- 
hpur measurements were taken. Of these, approximately 74.2 percent exceeded 
the secondary standard value- The observed aeeumulatcd total suspended 
particulates concentrations in excesi of the 24-hour standard for 1965 at the 
Chicago CAMP Station were 

i4p^4= 11535 fig.fm^. 
The 1965 Chicago CAMP Station data reiult in an index of 



photochemical oxidanti es^trima valuo Index 

This indole, like the total suspended particulates indeXj consists of a single 
term. The index is calculated as 



where 

Agi is the accumulation of values of the observed 1-hour concentratians 
which exceed the ieeondary standard value and is expressed as 



"where 

a* ii 1 if(C^i)i>Ssi and is 0 otherwise^ and 

S^i is the 1-hour secondary itandard value (i.e*, 0.08 p,p,m, or 160 Mg./^) 
coniistent with the unit of measure of the (Cei)* values. 
At the Chicaga GAMP Station in 1965j L8 percent of the observed Nhour 
concentrations of photochemical oxidants exceeded the secondary standard. 
The accumulation of these values was 



The Indm value h 



So- -^-118.12. 



combined poiiutant extrame value Inde^c 

The individual pollutant cxtrQme vahio indleei arc hero combinQd and EVI 
calculated for the Chicago CAMP Station in order to illustrate the method of 
eomputationt The EVI is 

or 

Although this index tends to depiet the degree to which the secondary 
standards have been exeeededj it is probably inost useful as an Indieator of 
the trend over time of the air quality in a particular locality, 

A characteristic of the EVI ii its tendency to increase in magnitude as the 
number of observations in ejicess of standards increases. This growth of the 
index value is desirable. The inde^c truly depicts the ambient air quality only 
if observations are made for all periods of interest (i.e.j Uhour^ S-hour^ 8-hourj 
and 24-hour) during the year for which secondary standards are defined. 
Trend analyses using EVI values based upon differing numbers of observa- 
tions may be inadequate and even misleading. Further research is required to 
develop statistical techniques for adjusting the index values to compensate for 
differing numbers of observations. 

The EVI and its component indices always indicate that all standards are 
not being attained if the index values are greater than zero. The index value 
will always be at least 1 if any standard based upon a '^maximum value not 
to be exceeded more than once per year*' is surpassed. 

appendix 4 — calculation of oraqi index^ 

The Oak Ridge Air Quality Index is designed for use with all five of the 
major pollutants recognized by EPA, but has been modified for .use in this 
report. It is based on the following formula: 

Am^^^n no^ f Concentration of pollutant i s V'""" 

The concentration of the pollutBnts is based on the annual mean as 
measured by the EPA NASN network. These are the same data on which Ehe 
MAQI was based. 

The EPA standarfs used in the calculation were the EPA secondary 
standards normalized to a 24-hour averafc basis. For SOij the standard uied 
was 0.10 p.p.m.; for NOs, 0,20 p.p.m. - and for particulates, ISO mierogrami/ 
cubic meter. 

The coefficient and exponent values in the ORAQI formula rrmtl' ematically 
adjust the ORAQI value so that a value of 10 describes the euridition of 
naturally ^curring unpolluted air. A value of 100 is the equivalent of all 
pollutant concentrations reaching the federally established standards. 



*Infornmtion in tliis nppentlix la pHmftrily from a cemmunlcntlon from Oak 
RItlgd National Layoratorj', Oak Ridge, Tenn. 
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appendix 6 — deacrfption of f nviro control wattr 
pollution analysis 

Thert? uru suvgral major prublumi in using existing watQr quality mcaiurc- 
nionli for trund nsscisment. Firstj only pcriodi of reeord that are relatively 
short (in a hydiologlc scnsu, i,u., luM than 10 years) arc available in any 
quantity if one k intcrcited in national coveragn, Second, the data are gen* 



•rnnirnJMilJMi In tliln apiinntllx In nriiiinrUy frniii lOnvIrn CniUrol, Im?, "NiUlonnI 
AHHt^NN!!H*!H Iff TimmuIh In WalcM' Qnniity*' (1072)* 



e rally not sampled at fixed inten^als^ nor arc the parameters sampled constant 
within and between stationi. Third, the baste data at a itation show a typical 
spread of one order of magnitude in pollutant eoneentration and two orders 
of magnitude in flow. If one uses only the polluEant concentraticn data, 
uncorrected for floWj it will be unclear whether changes are due to variations 
in flow or in pollution etnis^ions. Finally, the data are, in general, non- 
Gaussiani i.e., they do not follow the normal statistical bell-shaped curve of 
distribution. 

The Enviro Control analysis attempts to deal with these problems by using 
the following method r 

a= SEations are selected on adequate eovcrnge of key parameters, adequate 
sample size for each parameter, and locations of some interest nationally, c.g,, 
major rivers or their tributaries. 

b. The stations are categorized approximately by the drainage areas they 
represent, i.e.j little efTect of man, mostly agriculturalj dense population and 
only light industry, dense population with heavy industrial concentrations, 

c. For each station and eacli water quality variable of Interest^ the con- 
centration versus flow function and its uncertainty for a number of time 
periods are estimated. Figure A=l shows the nonparametric approach used for 
the basic estimation^ which consists of categorizing pollutant fcadinga (plotted 
on loK-Iojj paper) into classes of flow levels (e.g., 3 classes per order of 
magnitude) j taking the median pollutant concentration in eadi class, then 
fitting a function (not necessarily straight line) through the resultant mediani. 

Figure A-1 

Estimation Of Cdncentration VS. 
Flow Function 

(ixarnple - Willimette River, Oregsn, Quality Readlngi 
— IBiBtO 1368) - 
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To analyze variability, upper and lower 15th percentiles aro also eitimated in 
encli flmv ealegOr>% as seen in thy dashgd lines of Figure A=L Finally, concen- 
t rat ion vursus flow fuiictinns arc compared for succeeding time periods to 
L'sinbllsh perc!untagt.' cliangc in conceiUnuiuii per unli tinies Ingljj and low flow^ 
as s!iown in Figui'O The percentagD change is^ in genernl, different for 

each of tlit'sc points. 

This basic method pGrmiis a number of investigations of interest beyond 
stmplu time trends i 

a. The method is quite powerful for detecting difTcrencen Ijefore and 
after inajor event.^ such as construction^ abatement of a pollution sourcCj 
etc. In tills caie, the G versus Q fmctions are filled for the before and 
after periods^ rather than arbitrary 2- or 3 -year blocks of tiuiu. 

b. Where staijons measure related variableSj e.g.j BOD and CODj the 
meiliod will determine whlcli one is a more sensitive trend indicator, 

c. By iterating tlie metliod for decreasing sample si^^.es (or sampling fre= 
quencies), minlmimi frequencies to acliieve given levels of trend detection 
can he establislied, 

d. Of ronsidernble iiUeresi is the analysis of trends in the upper 15th per- 
centile of pnllutant concentrations, rather than medians (where sufficient 
sainple %b.QH are uvailnbic). Such tfeiids represent percent gs-efigdances of 
given levels of pi«llutinn_ concentrations ^whicli are probably of even greater 
Inierest than median perrornuince. 



Figure A-2 

Quality Tims Trends at 
Low and Median Flo*''s 

(Eximple - Willamette River, Oregon) 



total DO^ — PPB 




10 100 1000 10,000 
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fiew In eubic fgit per second 



appendix 7— indicator species of wildlife 

SDceics' Kiivlfonmeiital aspects of whleh ^pocles 

- ' in incUentlvo 

California Condor^^^„^^^ Aesthetic quality, endangered species 

management. 

Golden Eagle^ — — Chemical contamination^ aesthetic quality. 

Bald Eaglo=^_==^ — _ Chemical contaminationj aesthetic quality, 

Osprey Chemical contamination. 

Herring GulL=^^^_ Chemieal contamination, garbage and filth 

contamination. 

Robin — .^^^^^ — .^^^ — Chemical contaminatisnj aesthetic quality/ 

Bluebird — Aesthetic quality. . 

Cardinal . — ^^^^^ Aesthetic quality. 

Mockingbird Aesthetic quality. 

Starling ^ — — ^ Garbage and filth contaminationj crop 

-_ damagej urban degradation. 

Red-winged Biaekbird^^ Crop damage. 

Cowbird Crop damage. 

Common GraeklQ== Crop damage, 

Dumostie Pigeon=^=__^ _ Garbage and filth contaminationj urban 

degradation. 

Mallard duck — ..^ — Recreation^ wildlife management e^yc- 

' tivenesi. 

Redhead duck — ^^^^„=^ Recreation^ wildlife management effee- 

tiveness, 

Canvasbaek duek„^ Recreation, wildlife management effec- 
tiveness, 

Canada goose^^^^^. Recreation, wildlife managenient effec- 
tiveness. 

Mourning dove — .^^^^^^^^ Chemical contaminationj recreationj wild- 
life management effectiveness. 

Woodcock — .^-^^^^^^ Chemical contaminationj recreationj wild- 
life management effectiveness. 

Polar bear^^„_ — — ^^^^^ Aesthotic qualityj endangered species 

management. 

Norway rat^ — — — — Garbage and filth contaminationj crop 

damage, urban degradation. 

Cave bats^,.^^^^^^^ — Chemical contamination. 

Prong horned antelope^^^^ Aesthetic qualityj recreationj wildlife 

management. 

Northern fur seaL^^ — .^^^ Wildlife management effectiveness, endan- 
gered species management. 

Sea ottcr_„=^^==^^^^„„^^ Aesthetic qualityj wildlife management 

effectiveness. 

Beaver — — Aesthetic quality, wildlife management 

effectiveness. 

Alligator Aesthetic qualityj endangered species 

management. 

Source: Smithsonian ■Institution, "Development of a Continuing Program 
to Provide Indicators and Indices of Wildlife and the Natural Environment" 
(April 1972). 
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forecasting 



Thfoughout history man has tried to forecait tho future. AUhough 
the techniques have varied — astrologys consultation with oracleSj 
moderri day '*think=tanks""~man has had a continuing desire to see 
beyond the present. 

The purpose of this chapter is threefold, Firstj it describes 
the need for forecasts of current and foreseeable trends in the human 
environment. Secondj it illustrates the coinplexity and difficulty of 
niaking such forecasts. Finallyj it outlines some of the major fac- 
tors that must be considered in making forecasts of environmental 
conditions. 

the importance of forecasting 

Our power to build and destroy has become almost limitless. The 
complc^^ity of our technology and institutions has generated decisions 
with consequences often not apparent for many years. Given this 
power and compleKityj predicting the future of modern society has 
become a very serious and ui^ent bushiess. The need to forecast has 
been obvious for many years in managing our defense forces. Many 
large industrial corporations niust plan 5 or 10 yeai^ ahead in order 
to survive. Throughout society^ there is a growing need to turn from 
management by reaction to management by anticipation of prob- 
lems.^ This anticipatory approach to mnnagem-nt requires a sub- 
stantia* amount of forecasting, 
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The techniques for fQrecasting arc ovolvingj and a number of ex- 



with respect to developing adequate forecasting niodeli. The Year 
2000, written by HeiTnan Kalin and Anthony Wiennrj presentj a 
wide range of possible future scenarios," Almost 20 yeao ago^ Harri- 
son Browiij m The Challenge of Man's Future, discussed the avail- 
ability of resources in relation to population growth and technology,^ 
Resources and Man, a projection of the canying capacity of the earth, 
was prepared by the Committee on Resources and Man of the Na- 
tional Acadomy of Sciences in 1969.' The work of the Commission on 
the Year 2000 is another well-known cfrort dealing \vith the future.^ 

A large number of Federal agencies tnake projections on mattere 
within their jurisdiction. The Bureau of Mines projects the availa- 
bility of mlneralSj and the Departments of Labor and Commerce 
make a wide variety of economic and demographic projections— to 
cite just a few examples. Although theHc projections are highly useful, 
most of them arc limited in icoj3e. Even with respect to their particu- 
lar subjectj they take into account only a limited range of facton. 
The interrelationships which jnay exist among the difTerent projec- 
tions often are not considered^ and yet man-s quality of life in the 
future will be mfluenced by many interrelated factoid which shoidd 
be taken into account. However, the number of factors and the 
importance and comjilexity of their interaction make the forecasting 
of future trends very difficult. 

Two studies have been releasTid recently that provide some fint 
halting slops in Interrelating the many factors that ultimately deter- 
mine future conditions. One of these studies was conducted by re- 
sraruhcrs at the Ma.^sachusctts Institute of Technology for a group 
of Industrialists and plannei^ known as The Club of Rome.^ Their 
report predicted that 

^ If thfe present growth trends in wodd pninilation, industrialii^ationj pollu- 



of growth on this planet will be rnaclied soniotirne wiOiin the next 100 years* 
The rndit probable result will be a rather sudden and uncantrolIablD decline 
in both population and industrial capacity^ 

The second study Is the report of the Commission on Population 
Growth and the American Future.^ The Gommission covered a wide 
range of subjentR but stressed that *Therc is hardly any social prob^ 
lem confronting this Nation whose solution would be easier if our 
population were lai'gnr'' and that a stable population^ rather than 
having any hamful e/Tects, would help solve many public problems.^ 
Both of thesu reports are pionecnng in the degi'ee to which they 
attempt to deal with a large number of interactions relating to 
■cns^lronmcntal forecasting. But there am major limitations to bothj 
particularly tho Club of Rome Btudy, svhlch'makc a number of 
debatable assimiptlons about the relevant factors and their 
intGrrelationships.. 
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the club of roms study 

The Club of Rome report is based on a computer model of the 
interactions among five basic factors — poj^ulation, food availability^ 
capital investment and depreciation, poihition, and resource as'aila- 
bility. Starting from an aggregate description of the world in terms 
of these five factors, the model tracer for about 100 years the impli- 
cations of tiie interactions of these factors. 

The key factor influencing the behavior of the model is the assumed 
exponential growth of population, pollution, and industrialisation 
as opposed to the assumed linear growtli of the availability of food 
and resources.'*' The Club of Rome model projects that, if current 
policies are continued, there will be a disastrous future caused either 
by the exponential Increase in pollution or the failure of I'esources 
and food supply to keep pace with population and economic gro\s^h. 

1 he Club of Rome model is vciy simplified and does not 
adequately describe at least two key variables—technological develops 
ment and price changes. The model, in effect, assumes that the prob- 
lems grow exponentially while our ability to ^eal with tliem grows 
linearly. Historically, technology has been developed to increase food 
supply^ expand industrial production^ and meet other human' needs. 
The economic .system has encouraged new methods to extract re= 
sources, encouraged substitution for scarce materials, and othenvise 
greatly ex]>anded our resource base. Nevertheless, technology has 
not been able to solve all of our problems and has aggravated or 
created others. There is no certainty that technology will be able to 
keep pace with all of the wide range of problcnis that He ahead. 
There is a great need to improve our ability to predict the pace and 
direction of technological innovation and arioption. This would en- 
able us to identify problem areas in which tei:hno]ogy is not likely to 
keep pace with the increase in the m.a.piitude of the problem and to 
take appropriate steps to encourage technological development in 
these areas, 

report of the commlsilon on population growth and the 
ami rican future 

The Population Commission report concludes that no substantial 
benefits will come from thc^ continued growth of U.S. population* 
Tho Commission's summary of Its findings states that 

The CmnmisMfni bolievt-s thnt the gradual stabili^ntinn of population^ 
hringjng births inU) bithmrg with deaths— woiild ccjntributc signifinantly tn 
the Natloifs ability to solve its problems, aUhQugh such pmbloms will not be 
solved by populntifjn stabilii?ation alnne. It would, however, enable oiir 
sndgty to shift iiH focus increasingly fmm quantity to qualityJ- 

Thc Commission also finds that population stabilisation would 
vonp importhnt economic benefits. The question of population growth 
will be discussed in moro detail later in this chapter. 
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the difficultias of forecasting anvironmantal trends 

Not only is predicting 'the interrelated effects of population 
changes, economic development, new technoIogy^ resource availa- 
bility, and social and political considerations difficulty but our ability 
' to foresee future developments is handicapped by the indirect (sec- 
ondary, tertiarys etc.) effects generated by a particular cliangc% 
These indirect effects and the time lags that frequently occur between 
action and effect contribute substantially to making future fore- 
casting both difficult and necessary. Also, periods of rapid change 
create a special need for long-term forecasting because during such 
periods short-temi forecasts are likely to be ver>^ defceptive, 

secondary effects and time lags 

The most important effects of a given action often are not antici- 
pated at the time the action is taken. The classic example was the 
advent of the automobile. The primary effect was to increase the 
speed, convenience^ and availability of travel. However, the unin- 
tended and unanticipated consequences — ^the indirect effects— in- 
cluded changing the pattern of urban growthj altering the nature of 
the economy, and markedly influencing such basic social patterns as 
parent-child relationships, It was not foreseen that the automobile 
would aggravate problems of economic and racial separation by 
concentrating urban growth^ in the suburbsj that automobile air 
pollution would become a health problem^ or that deaths on the 
highway would outnumber deaths In major wars. In fact, the indirect 
effects of automotive technology have probably had more impact 
on the society than has the direct effect of increasing the speed of 
travel In the absence of knowledge^ or at least intelligent predictions 
of such effects^ neither policymakers nor the public can be aware ■ 
that problems may arise. 

The use of heavy metals and some synthetic organic chemicals 
presents similar problems. These materials are being, used commer- 
cially in ever increasing amounts. The inetals do not d^^grade^ and 
thus when we discover that serious adverse effects may result from 
changing the location of a mineral through commercial use^ such 
as taking mcrcuiy from the ground and putting it in the ^vaterj it 
is- often too late to take effective control action. Mercury deposited 
in water is converted by microbes into highly toxic methylmercury 
which^ can then enter the food chain primarily through fish. It is 
estimated that at the current rate of microbial action, the supply of 
inercuiy now at the bottom of Lake St. Glair, Mich., will continue 
ij be absorbed into the food chain for several thousand years.^* 
There are currently no techniques available to prevent this cycles 
although a number are under study. 

Some synthetic organic chemicals can be quite persistent in the 
environnient, and we know even less about their potential adverse 
effects than we do abotit the effects of licavy motals. Thus marketing 
and using these chemicals today may have consequences which are 
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later discovered to be undesirable but which arc hTcversible in the 
short run. The classic case is DDT. It will take many years to rid 
the environment of DDT even if all use of the chemical were 
j;toppcd immediatDly. The same is true of PCB's (polychlorinated 
btphcnyls), a type of chemical with known toxic efTecig. One can 
construct a scenario in whicli man looses upon himself a substance 
which has very danmging efTects btit for which control measures are 
unavailable. Thus prediction and asscsimcnt of the futuie efTects of 
curiently proposed technologies may be a matter of sunavak 

^\■e are beginning to realize our dependence on the intricate ss'eb 
of nature of which we are part. We have discovered that man's 
continued existence depends on tlic functions of microscopic bac- 
teria and fimgi and on the grand natmal cycles which govern the 
flow of the major elements tin^ough the environment. If the intricate 
web k somehow damaged by man— through release of a chemical 
,substancej overpopulatlonj changes in land usc^ or eNcess pollution^ 
for example — it may be difficult or impo,ssibie to repair the injury. 

diceptiveneis of short-term projections 

Evciyone who keeps an appointinent calendar or who gets up in 
the morning and ponders what he has to do that day is engaged 
in trying to forecast the future^ albeit a short-term future. So tooj 
policymakers inevitably must engage in future forecasting. Eveiy 
new policy proposal is predicated on some implicit or explicit model 
of tlie future. For example^ agricultural policy is based on nssump- 
tlons about the futiu-e supply and demand for foodj the anticipated 
reponse of fariners to policy changes^ the future availability of fer- 
ti Hirers and new seed varietieSj and numerous other factors. Howeverj 
in shaping poHcyj how far into the future we jDroject may be criticaL 
Forecasts which take into account only the next 2, 5 or 10 years 
may be misleading. 

Short-term forecasts may be particularly misleading when they 
examine phenomena subject to exponential growth. For examplei 
Figure 1 shows the past and predicted growth of world population. 
A consideration of international policy in 1940^ based only on the 
accurate jDrediction that population would grow by about 220 miU 
lion in the next 10 yenrSj would lm\'e been misleading because 
population increased 475 million over the following 10 years, and 
600 million over the 10 years after that. 

This point is Illustrated dramatically by a riddle in the Club 
of Rome report; 

Supposy yoii Qwn ii pond on which a water Hly is growing. The lily plant 
doubles In ii2e mch day. If the lily wore allowed to grow lincheGkcd, it 
w*ouId cumplotoly cover tlic pond In 30 days, cliaking off the other forms 
of life in the water. , For a long imm the lily plant .seems sinallj and so you 
decide not to worry about ctiUing it back until it covers half the pond, On 
what day will that bo? On the '/Dth day^ of coiiric. You have 1 day to save 
your pond.^^ 
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The press of imnicdiatc liroblems sometimes forces policymaker 
to behave like the owner of the lily pond Rather than anticipating 
problems, they react to tlicm after the problems have become moii 
difficult and alternative solutions are more limited or of reduced' 
efTcctivcncss. The lack of long-range forecastH reinforces this tcnd^ 
ency, which is a dangerous one, because by the time society is riding 
up the steep side of an exponential curve and the problem has be^ 
come obvious, it may be too late to take action in the most efTectlve 
and efBcicnt manner. 

Figure 1 

World and U.S. Populations, 1850^2000 



Werlrt in binipns 

U.S, in hundFtds ef millloni 





ii»i*arf i.S?P0i^lf"- 0^ Commirci, Buriiu Of the Giniui, Hlitorloil ftatlstlcs of the 

r"If^ to 151?. ititiitlea! Abitract ef the unltid stitis mo/ a"! 
Population Estlmitei projections (Nov. 1971}. Alio. W. S and E S Wovt nskv World PfiBiffafiflrt 
and PfQductlQn. Trends antf OutlQakS (19i3 p 34 and Unltid NauSI Mfe of ErnV^^^^^^ 
Social Affairs, firewth Of the Wofld'i Urtiinlfllu^ P^uliflon if 
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While there is a need for long-range forecasting, the further into 
the future wc attcmipt to predict, tiic more innncurato the predictions 
are likely to bn. Also, resources cDrnmittcd to avert future problems 
are resources that cannot be used lo rope with current or immediate 
problems. If we were to reduce ih.e production rates . of certain 
heavily polluting industries to avert a future pollution crisis^ we 
would lose the benefit of tiie added production even though everyone 
acrreed that die losi was worthwhile. Although such factors are 
hnportant and sliould be explicitly considered, they do not negate 
the pressing need to try to anticipate future events. 

The iv/ed to forecast the future and the difficulty of doing .^o sue- 
cossfully can be illustrated by examining sonic of the basic forcei 
dmt will determine future environmental ronditioni. Wc have sepa- 
rated these forces into what we loosely call '^physical forces,' ' tech- 
nologyj and social and Dconomie factors. 

physical forces influencing future environmantal 
conditions 

The physical factors— population^ food supplys resources^ industrial 
growth, and pollution— are all forces that will influence future en- 
vironmental conditions. The nature of these forces and some of 
their interrelationships are cxannned below. 

population 

' All of the elements discussed in the previous section— time lag, 
Irrevei^sibility, and deceptiveness of short-term data— ai'c strikingly 
illuHtraled by the rate of population growth. The time lag results 
from the children who will be produced in the future by today's chiU 
dren. The consequences are succinctly summarized in the finding of 
the Commission on Population Grawth and the American Future 
that *"evcn if iminigration from abroad ceased and couples had only 
two children on the average— just enough to replace theniselves^ — our 
population would continue to grow for about 70 ycat^." ' ' At that 
time the U.S. population would be about one-third lai^ger dian it is 
now. In other words, because of the current size and age composition 
of die populationj there is a minimum time lag of 70 ycai^ between 
initiating a stable population policy and the actual achievement of a 
stable population level. 

The sis^e of a nation's total population is not literally irreversible. 
Population could be reduced by war^ famine, or diseage, But given 
the undcsirability of that trilogy, the le%'el of population is largely 
irreversible when viewed from a public policy standpoint. Small de- 
clines may take place due to natural decreases in birth ratcSj but there 
are no eKamples of a nation e?^periencing marked declines in overall 
population because of lowered birth rates, 

The misleading nature of short-term data on populadon can be 
seen in Figure 1. The exponential nature of population growth can, 
produce massive increases in die absolute number of peojjie added 
to the Nvorld in a very short period of time. It took thousands of yeai^ 
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for ^vorlcl population to rrach tlie one billion ninrk. but ouh about 
80 years to add tbe scroiKi billion. At ciirrpnt rates of grou-tl, the 
present world population of 3.7 billion will read, 4.7 billion in Ic« 
than 15 years." 

Long-term poj.iilai,on projections can also bo dereptive because of 
the difficulty of making long-ten„ foroc-asts. Changes in sodetal 
vahie.s, government policies, aiid other factors whirl, are difficult to 
predict may strongly influence the rate of future population growth 
I he long-term projoctions are often based on .short-tcnn trends Thi.s 
practice can lead to large forecasting errors, as Figure 2 shows 

I he current rate of ^rorld po]nilation .ttrwvth poses the basic issue 
ot rapic I)- arcelfjratmg demand pressing on the linn'ts of a finite olanct 
J{ut wuh population, as svith so many of the world's basic problem.' 
the planetaiy distribution of difficulties is von- uneven. The popula- 
tion problem in Danglndesh or India diners sbarplv in degree and 
impact from the population problem in the United States The 
world ccolo,sr^. is overlaid and at the present time largely SLibmcrged 
by political considerations. One of the key uncertainties of the future 
IS the extent to which national boundaries will continue to serve a.s 

Figure 2 

Predictions of the Annual Number 
of Births in England and Wales 




barriers for niniiitnining the j^rcscnr uneven distribution of problems 
and resources. 

Poj^ulation distribution within nations k also a critiral failor. Both 
the dcvuiopud and less-devclopcd nation^^ have exjJtMienccd n niajor 
and contiinhni^ shift of pojnilatian from rural to urban locations. 
The projerted future continuation of this ^hifi in the I'nitud StateR 
IH illustrated by the data in Table 1, 

The overall iniplications of urbaiiizatlon are roniplex. It in often 
in urban awm that the most acute social and j)liysical jiroblems exist. 
Also, pressure^ on open spaec:^ and ])ublic facilitieH and die necc'ssity 
for verv stringent local pollution controls are sure to acronipany 
further urbanization. Nonetheless, at least up to a point, them arc in- 
creased economic opj)ortunities and economies of seale to be achiuved 
thFough. urbanization. 

Much of the debate about urbanization hai centered on the ques- 
tion of density — usually meaning density of resident population. In 
the United States^ national population density is increasing. But in 
many of the largest cities, the areas of highest residential densityj 
the resident population is decreasing, Rc^idcntj or nighttime, dcnsityj 
however, tells only a part of tlio story^ Daydme, or employee, density 
is also critical to undemanding the implications of urbanisation. 
There are large and growing numbers of people who daily commute 
long distanccH to Jobs in the central cities. The economic and physi- 
cal forces that produce dense concentrations of jobs, and the re- 
sulting commuting^ hRvc many environmental implications. 



Table I 

U.S. Matropolitan Area ' Populationi 1960-2000 

[In thousgndsl 

popujation popufatlon ™fp°^Si;^Jn 

iSSOeirisus : ; 1 118,400 66 

1970cBniUs 203,186 144,262 71 

Seriae B i projections 

1980 236,020 182,530 77 

.1930 e^ . 276.509 ^29,SS5 .g3 

2000 ' 320.003 273,284 85 

Series E 3 projections > , ^ , - _ ^ 

liiO. .124,733 173.218 77 

VsiO " * 246,949 203.S02 83 

2000 • " 265,504 225.190 85 

> Areas with 100,000 or mori population at each datt. - 

JSerlts Bund E projections of the U.S. Bureau of tha Census, U.S. Dtpartment 
Of CQrnmtrcSi Sifies B asiumii 340 children per woman upon cQmoletlon of 
chjldbeirlng. iirits E illumes 2.11 children ptr wsmin* 

Source: Pjekard. Jerome P.. "U»S. Metropolitan Growth and Ejcpansion 197O-2O0O 
With Population Projections," paper prepared for the Gommiision On Population 
Growth and the Amaricin Future, app., table s, . : . 
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Attempts to stem the tide of urbanisation in European nations 
have met with mixed success, at best. In the United States there k 
a Federnl policy to slow down the inflow of population into large 
metropohtan aroas,^^ But the difficulty of successfully pui-suing audi 
a pohcy IS illMStrated by the projections in Table 1, which nhow that 
populauon growth will increasingly be concentrated in metropolitan 
areas. The Population Commission estimates that the maximum pro- 
jected population increase of growth centers outside urban regions 
will be 1 1 million between 1970 and 2000, compared to an estimated 
total US, population increase of 62^1 17 million.^® The .^amc study 
concludes that the Jaig? urban regions "will be called on to accom^ 
modate virtually all of the Nation's future population gmwth." ^» 

This projected pattern of urbanization obviously will impact heavily 
on the quality and nature of life in the U.S. Industrial activity, trans- 
portation, and the like will be centered in large, gmwing metropoli- 
tan areas. The encroachment of development on the countryside will 
make it extremely difficult to preserve areas of critical environmental 
concern, such as wetlands, flood plains, and scenic areas. Given the 
environmental and other implications uf urban gro^vth patterns, and 
the length of time required to change such patterns, it is essential 
that we try to anticipate the problems of urbanization and deal with 
them before they become intractable, 

food supply 

The most obvious limit on population growth Is food supply. Some 
projections, such m the one in Figure 3, %ho\v that the world^s supply 
of arable land and therefore of food will be inadequate to support 
future population growth. 

The calculation of food supply versus population at first glance 
may seem straightforward. The amount of arable land does not 
change drasticaliy and the amount of f^d necessary to feed a person ^ 
adequately does not change at all However, this ignores the influence 
of technolog>\ 

Developments in fertilizers, pesticides, and high^yield seed strains: 
mechanization; and improved management techniques have in=' 
creased the amount of food that can be produced on an acre of land. ^ 
This increase for the United States is shown in Figured. A similar in^ 
crease has occurred in many countries throughout the world. The 
total acreage used for faming in the United States has diminished 
steadily in the pmi 20 yeat^ and faming acreage in 1970 was less thaii 
It was in 1945, although populadon has greatly increased during the 
same period.-"^ Thus in the United States it is clear that during the 
past two decade advances in agricultural technolo^ have outstrip- 
ped populadon growth.. 

If the current trends continue, the availability of food will increase 
throughout the world. But there is good reason to believe that current 
trends might not continue, or at least that the growth of fo^^ 
O , be so rapid in the future— though there is still no imme^ 
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Figure 3 

World Supply of Arable Land 
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diate fear of the United States running out of food. The great 
increases in yield per acre which have been achieved cannot continue 
for long through the use of fertilizers alone because eventually a point 
of diminishing retunis will be reached. We are already witnessing 
a decline in the usefulness of some chemical pesticides because pest 
species have built up resistance.^- The widespread use of seed varieties 
developed for pest resistance may prove to be a mixed blessing because 
of their greater vulnerability to plant disease.^^ All of these problems 
are pOMibilitieSs not certainties. New technologies for raising crops 
may put these concems to rest. But the example of food supply 
illustrates the critical influence which forecasts about tedinology have 
over attempts to foretell the future, 

minsral resources 

Deteminin^ the availability of mineral resources^ like the avaih 
ability of fo^^ may at firet glance seem to be a simple problem of 
comparing the supply of a particular resource to the demand. How- 
ever, it is far from simple. Data on the supply of any particular mineral 
are uncertain, because it is difficult and cspensive to determine the 
extent and location of as-yet- undiscovered supplies; because the 
avdlability will depend on the market price of the mineral and on the 
tdchnology of extracting and processing it; and because supply may 
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be intarruptcd by political factoi-s which halt shipment of the resource 
from one nation to another. Estimates of clcmand arc also subject to 
a large number of variables, including levcb of population and In- 
dustrialization, technological innovationRj the price of the resourcej 
the degree of rccyclingj and the extent to which substitute materials 
are used, 

Tal)lc 2 illustrates neveral of these problems. The r ange of demand 
estimates and the difTercnces between the two sources of data used 
(U.S» Bureau of Mines and Resources for the Future) point up the 
difficulty of oBtaining precise figures. The table shows that a large 
proportion of the world demand eomes from the United States, al- 
though the source of many of the minerals is other countries and is 
thus subject to political complications. For examplcj the United 
States uses 25 percent of the world's chromium, but almost none of 
the chromium reseivcs is located \K'ithin the "nited States, The situa- 
tion is similar for such Important resources as tin^ cobaltj and 
manganese,^''* 

Although the importance of the price of the mineral is not reflected 
in Table 2, for many minerals a doubling of the price would more 
than double the available rcsers'es. When the price of a particular 
mineral rises, lower-grade oi^e bodies become conunercially produci- 
ble andj in addition, It generates an incentive to search for and 
exploit new sources, to pursue technological innovations for extract- 
ing or processing the mineral, and to Increase recycling. Previously 
uneconomic sources or extraction methods may become economically 
vlablcj and at the same timCs the demand for the mineral may decline 
as substitute materials or end products become more economically 
attractive. 

If one looks at the world reserves vi, world demand figures in 
Table 2. it appears that some minerals \v\\\ be in very short supply 
and that in the case of others there is little cause for immeciiate 
concern when viewing the world as a whole. HoweNX^j demand Is 
rising steeply as population and industrialization increasej and a 
comparison of estimated demand in 2000 compared with the de- 
mand in 1969 shows that figures for the next 30 years may be quite 
deceptive. The cumulative demand between 1969 and 2000 may be 
almost insignificant compared mth the demand that will follow 
between 20D0 and 2030, because of the exponential increase In con- 
sumption of mineral resources. AItern.ati\ely5 technological changeSj 
i.c.j new substitute materials and new methods of extraction or proc- 
cssingj may eliminate resource scarcity^ at least as cu-^rently definedj 
as a serious problem. 

Even if aiTiple resources were available, hoNvcverj their geographic 
distribution might still result In political uncertainties creating a 
scarcity in particular nations. The interim report of the National 
Commission on Materials Policy has noted that^ *-It is cleariy evident 
from the commodity summaries and the projections that in the case 
of a majority of our basic materials, the gap between our [U.S.] 
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Tabit a 

Resource Damahd— Rasirve Balanee (1968-2000) 
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requirements nnd the renminlng easily accessible world supplies is 
widening/' ~' The dcnmnd for minerals in this countiy is expected 
to increase fourfold by the year 2000, If a large portion of this 
increased demand b to be met by foreign mineral sources^ questions 
concerning balance of paynients, national security, employmentj 
capital investment flow to foreign imtionSj and other factors will 
have to be faced. 

Industrial growth 

The Gross National Product (GNP) is the total of goods and 
services produced^ and thus serves as a rough indicator of the eco- 
nomic development of a nation. Figure 5 shows that the U,S, GNP 
is growing very rapidly. Many other countries are also pjspenencing 
rapid growth of GNP. 

Economic development or industrialisation interacts with environ- 
mental quality in several very important ways. It may 'adveraQly 
affect environmental quality by increasing pollution and by consum- 
ing resources. Howeveij it may al^o aid in improving environmental 
quality by providing the necessary capital for control measures and 
for technological advances. Further, a certain level of economic de- 
velopment is necessary to provide the goods which are a vital com- 
ponent in any definition of a satisfactory life. Thus, the tradeoffs 
between using resources to solve environmental problems and using 
them, for other kinds of economic development must be carefully 
weighed, 

Current measures of economic development do not adequately 

reflect these considerations. With regard to economic dataj it is 

important to note the caution contained in the President's 1972 

EnvironmentaWMcssage' 

Our national incomcJi^V^^^ini dooi not explicitly reeofnize the eost 
of polliiuon damages t^calCfi, materiali, and aesthetics in the computation 
of our economic well-being. Many goods and iervices fail to bear the full 
costs of the damagei they cause from pollution and hence are undcrpriced.^ 

ThuSj the tradeoff between economic progresi and environmental 
quality must be made explicitly, for it is not encompassed within the 
.standard indicators of economic develop nent. When forecasting 
future developments^ the interaction between economic factoid aiid 
other important environmental values must be carefully considered. 

pollution 

Future pollution levels will be determined by the physical factors 
discussed above as well as by the technolDgical and social factors 
discussed below. The projections of water pollution, using alternative 
assumptions, in Figure 6 point' out the importance of these factoii. 
The amount of pollution %vill hinge on changes in total populationj 
level of GNP, the stringency of abatement poHcieSj the adoption 
of new industrial technologies^ and other factors, such as urbaniza- 
tion and hydrological cycles^ which are not shown in the table. 
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Figure 5 

U.S. Gross National Product' by Sector, 1930-1971 
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Sourcii Couneil of Economic Advisors, Annual Report 1971 



Because both U.S. population and GNP will rise between 1970 and 
2OOO5 perhaps the key quastion in forecasting future pollution loadi 
is the extent to which the polluliDn increases, caused by population 
and GNP growth^ will be counterbalanced by changes in industrial 
processes and by tighter pollution controls. If new industrial tech- 
nologies are widely utilized and secondary treatment of wastes is re- 
quired, then projected water pollution in the year 200Q will be less 
than it is now. If tertiary treatinent were required^ year 2000 levels 
would fall dramatically below cuiTent levels. 
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Figure 6 

Water Pollution, Year 2000 
Under Alfernative Assumptions 
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thii dita. 




Abatement policies are probably the uiost iniportant factor In claier" 
mining fiitiirc pollution loads. Howuvorj changes in the technology of 
industrial produrtion also arc a critical variable, bet-ause such changes 
are iniixjrtant in curbing ^vastc discharged by a jjlant. For example, 
in pulp production, a major source of water pollution, there hns been 
a significant shift froni use of the sulfite to the sulfate (Kraft) pro- 
duction process. Between 1945 and 1969 the proportion of total wood^ 
pulp pioduction using the sulfite ])roccHS declined fmm 23 percent to 
9,5 percent. The proportion produced by tJic Kraft process increased 
from 44 percent to 67.5 percent'' Siitetitution of the Kraft for the 
sulfite process reduces considirably the dissolved organic compounds 
and waste water load, as well as SO, emissions. On the other hand, it 
increases certain other kinds of pollutants. 

The data in Figure 6 cover only gross pollutants, not contamiuants 
§ueh as metals or synthetic organic chemicals found in trace (small) 
amount. But the tmce contaniinants may he more important to pub- 
lic health==and there are a large number of them. For examnlc, auto- 
mobile exhaust^ a major source of air pollution, may contain, besides 
the major air pollutants, lead, ethylene dichloride, phosphorus and 
boron compounds, alkylated phenols, alcohol, ammonia derivatives, 
and a variety of other substances.^' 

the critical role of technology 

The future of all the physical factors discussed above depends to a 
great extent on the future development of technology. At least since 
the invention of tlie wheel, man has used technology to overcome 
physical limitations. By prudent use of improved technology, land 
can be made to grow more food, substitutes can be developed for 
scarce natural resources, birth control methods can be improved, and 
devices can be made for controlling pollution. 

However, new technology also can create many new and often un^ 
anticipated problems. Automotive air ]3ollution, pci^sistent ]3esticidcs. 
and nondcgmdablc solid wastes, for example, are the fruit of tech- 
nological mnovations. 

For good or ill^ the contemporary world is and will continue to be 
substantially shaped by technology^. Thus any attempt to look at 
what hes ahmd must consider new technoloi^ical developments, and 
wo must improve our ability to assess and deal with the impactg of 
new technomgies. 

Predicting future technological trends is perhaps the most critical 
couiponent of any forecast of the future, But it is also the most diffi^ 
cult to calculate. Many eminent men have made totally wrong pre= 
dictions about future technological developments. For example, R 
a Wells, one of our better prophets, writing about the airplane In 
1902, predicted that "aeronatidcs will never come into play as a 
senous modification of transport and communicati 

J. B. S. Haldane, one of the forem^t inteipretei^ of modem sci- 
ence, wrote in 1925 that 
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If i'ould utilize iliD form which we now kiiow to i^iM msUk the at<nii 
w<»tllcl havn mu'h ruparilit^S f^r clestrUriinn Umi I do nnl kiiow of nny 
iigimty "thcr than clivhu^' hittM-vcMitinn whii^i^ wriuld savi^ humnniiy from rnin- 
jjleto nrid pt.rrnnpif»ry nnnihilatiun. Hut . - ^ the pmspm^t of cnnMnictinK siicli 
an npp^ratiis scc'itis to mc so rcinotf thau when snuir ?;iift"i'ssnr t^f niinc' is lui'- 
turiiig tn a party spundiiig a hpllday nn the num), h will still he nn unsolvod 
(thtjugh not, I think, an iniolublc) prohlunu^* 

In 1^37 the National Research Council issued a report on 7^^/^ 
nnlngtcal Trrfi^l^ and National Policy^ As Robert Ayrus has noted, 
tliti rcpovi rccognii^cd that 

inif^lligeni long-rani|t planning rcquiiTS insight InU) ihv sncial, tcchnologi- 
ral, niul niilitary t-nvinmmcnts whirh will t'^hi in the futuris Yet this jJtudy 
fnibd tt* forusee attniiic urU-rgy. radnts antli>iotiC5. or jet pmpuUiom all of 
which ^vc^ru under liigh^priori^v I'ngineeriim dcveloptneiU in pt^artical use 
5 yyars lat^r.^' 

Unlike physical factois, lechiiological ninavation is clcjscndcnt upon 
a creative jjrocess. Some individual or group mmt come up with the 
new idens/thc nvAv Mution to a problem, which eventually rcsidts w 
the- application of new technology. It is difficult, if not impo^mble, 
to predict precisely the rate or direction of this creative process. The 
nature and timing of scientific and technological dcvclopinent^ and 
their rait? of application remain subject to many unpredictable 
factors^ 

Past trends arc not very useful for predicting the rate of tech- 
nologic^al inno\^ation or the contributions which technology will make 
toward solving particular problems. Technological applications tend 
to grow out of basic scientific discoveries, and the basic scientific 
breakthrDuglis are limited to particular areas. Thus the pace of in- 
novation often vcr>^ difTcrcnt {qy difTerent areas, Basic diacovcries 
abcut genetic biology in the past few years make it likely that the 
coming veam \vill see innovations in dealing with birth control, pre- 
vention of birth dcfcets, and similar problems. Thus an area %.^hich 
20 veai^s aijo was jsraducing little in the way of new tEchnologies 
Ik now producing, and probably will continue to produce, a variety 
of Innovations. Conversely, the period of 1940 =50 produced many 
new cheinical pesticides, whcrcaR there has been little innovation in 
this ai^ea in recent years, and there is no indication that such innova- 
tion is forthcoming. Not only is the pace of technological innovation 
cliricrcnt for dilTerent arras, but the rate and time required for the 
svidcsprciid adoption of new technologies vary widely. 

Even if one knows the nature of a particular technological innova- 
cion, it may be extraordinarily difficult to predict what its impact on 
the worl^ will be. We have already discussed tliis with respect to 
the automobile. To take a more elementary CKample, it is quite doubt- 
ful that the in%TOtor of the screen foresaw that in many less- 
developed countries his im^entlon would markedly improve pubric 
Kcalfh^bccause of rednced disease tmnsmUiion from insects to 
humans-pleading to a reduction in the death rate, a significant in- 
crease m population sitCj a g^eat strain on the economy^ and' political 
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iiisuibiliiy. auwm nih-v liiinifs. If he hnci triod m think of -ill 
(•».is.'<iiicMu:,s. I,n „,iyht „nt hav. Ik.cI li„„. t„ i„v,nt tlu. fiv .rn-o,, 
in llii; first |j|;icu. 

The kf.y qucmion is wlunhrr tcchnologiail i.innvatinn will kr.-n 
pare mlh popidntion. inthimrial „mwth, anci dmn-in- Jif, sivle>! 

liny a,f. two lines of nrffunuMU suirw-sting tlint it will! Tlu- fi.st is 
tl.al .1 has t.x|)crit.,uu.d vr,y lai^.o gmu'ij, i„ the past, at \rm in 
sn,„, of tlu-Ho arraH. siirh as food prncluction. Th,. m'on<\ h that tl<e 
haso of srimu.fl,- kiinwlc-cige nccdc;d in pi-nnit terhnnlniriral innov,- 
uon mcrrnsTiff rapidly. For ™a,„pl,, Uu- nu.nbc-,' of snc-miflr 
anK:c. pubnshad. and funtil tl,. la«, fc-w v.,„«; ,1.. n„,„h„- nf 
ricnliMH and onmmrr, c-n,ployocl in nmarrh and doN'elnp,„c.,u Ivu.- 
i^n,-,. p,nuM„ff mpidly. Most of ,h. ,d.nUm uI,o ovar lilod nr. .till 
ahvc today. Howevnr. both of these fa.tn,. arc ofYm in i^rt bv the 
imovcn paco of d.vdopmcnt in difTcmnt arcns. If the rate of trch- 
nological innovntion taknn as n whole rnuld bo moasurnd it miffht 
he Kmwng at an aclnqnnt,- rnin. But w„ might still HufTer bcrausn 

fi^ieil^-St ' '''' ^'«-'''P«' 

Tcchniquos to fniecnst the introduction of new tcchnoloiry more 
accurately are bemff clovdopcd, but ..o mmt also huprovc o^^ math: 
ods for assessing the unpact of now tnrh„olotri,s. For nxample if d.er. 
wern o bo siffn.ncnnt. advances in the l,chna\ogy for undertfraund 
t^innchng, it ,s hknly that tht;rc would also be a siifnifirnnt incL^c in 
sub.™ys and u, u„do,:grouiKl urban hiffhways. Aiialvsis should be 
able to project the nnpnct of these dfvelopinent.s on tl'io economy of 
centra^ rities, on residential patterns both in the central ritv and the 
siiburbs, and on air pollution levels in niotropolitan areas; Wo mun 
do better in ns.essing those secondary i.npacts before the ^.idespread 
adoption of the „e^^- technologv-^evon when ,ve suspect the lisults 
to i)u lavorablc. 

We must also dovolop the institutional mechanisms capable of 
making sirch assessments, although cam nuist be taken not" to stifle 
the developiuent of new technolo.tn-. The envirc.montal impact state- 
n.cnt ,,rorc.is under the National EruHronn.ontal Polirv Act and the 
advanced tcstrng reciuirement.s in the propo.sed Toxic Substances Con- 
trol Art are two examples of institutional mechanisms for toehnolo<^v 
assessment. A variety of other mechnnisms nxists, fnit their c^ecd^^ 
nem m eNam.nuig secondaiy and tertiary cfTects must be iniproved 
and the knowledge dial diis brings must be better utilised. 

social and economic factors 

Although we have labeled Hie basic factors discussed at the berin- 
n.Mg of this chapter "j,hysical- force.,, they arc, in fact/ strongly 
meucncod by human actions and attitudes. Man uxcrcises considemble 
control over his destiny, Thus thq. role of political, economic, and 
other institutions must be ronsiderod as independent and powerful 
mfiuences over the future condition of the world. 
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the distribution of resourctsand problems 

Tlin uneven disiribulion ainong nations of the prer ^rs of popula- 
tion ffrmvih ha^ nlrnady bom noted. Great dispantles in botli re- 
soiircnH niul prohlrnis rsi^i anjon^ nations, and these disparities arc 
i^mwini^, Projcrlions in the Chib of lioine report indiraie that if 
cnrrnnt trciids in pojndation and GNP i^rowth rohtMUic, by the year 
2000 the per capiia GNP in Jnjjan mil be $23,0003 in the United 
Stales, $1 KOOO, bui iri India, only $140, and In China, $100/'^ These 
figui'es, of mu^ts represent Kimply a projection of current trends and 
arc not likely to work out that way. Looking nt the problcni froni 
another j5erspeoii% e, the Unityd States, with a high standard of 
living, has a per enpita eneigy con^uniption six times the world aver- 
age. The United States pmduces two-thirds of the world's tclephonei^ 
anC half of Uu- worUrs tranmstors,^^ 

These disparities trace back in part to variations in natural re- 
souiTes and population levels within particular countries. And in part 
they represent difTcrcnccs in Institutional and technoIogicHl develop- 
ment aniong nations. These disparities are aggravated by the cumida- 
tive i(rowth of national econoniioH and technological skills which 
Icadn to nnich greater absolute growth in tliu developed nations than 
in the less developed ones. 'J'he ithcfrasu in the uA ONP between 
1970 and 1971 wan greater than thittoteil 1970 GNPof all of Africa.'^" 
The ONP of almost all nations is inercaHing, but at the same time, 
the gaj) is widening between the rich and the poor. 

The dnminant role played by social and economic factors in solving 
the worlcrs basic problenis is most apjjarent in the obstacles that 
hinder the exchange of resources and goods between nations. The 
balance of payments nnd relationships bet^veen imports and exports 
are major policy issues in almost eveiy nation of the Nvorld^ and 
they are issues which hinder efficient e.'^changc of resources. One 
need only look at the eKtraordinaiy difficuities of distributing United 
States surplus food to nations which need additional food to see the 
impact which international econonn!e considerations can have on 
the satisfaction of basic ndeds. To take another examplcj there is 
jiresently no worldwide shortage of oih but econoniic and jjolitical 
t'onsidcrations make oil supply a major and growitig problem for 
many of the de%^eloped nations. 

Within natbm, social factors also can be a determining factor and 
should be considered in jiredieting the elTects of a given action. Even 
when the technology is available to solve basic jiroblcmSj cultural 
nujres and institutional inadequacies often interfere, Adnptlon of new 
agricultural pi-acticcs. w^hich are part of the ''Green Revolution'' to 
increase the food supply in less dcvclnpcd countritjs, has been retarded 
in some nations by religious and cultural factors. For exainplej it has 
been reported that in much of Indiaj rice is the prestige crop, both 
for produ' don and eonsumptionj and thus a change to coai^er grains 
may be resisted even though far more food could be grown diL, way,"'* 
Althougli cheap and easy-to-use birth control methods arc available, 
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they have not had a sigiiificant impact on population in Latin 
Amorica, Tncliaj and other nations because of a variety of cuUural 
and institutional barriers. Within the United Stateij technology is 
avnllablc to control many, if not mostj of the worst forms of pollution, 
but it has not been fully applied. 

Social disruption within a nation often creates acuta problems. 
The most glaring instances of mass starN'ation^ such as in Biafraj for 
example, have been caused not by any absolute lack of food but 
by \yartime disruption of harvesting and distribution of the food. 

National and international institutions and cultures also may be 
quite cfi'ective in easing or solving problems. For exampluj the work- 
ing of the marketplace tend to reduce problems of resource scar- 
city. As a resource becomes scarcer, tlie price riscSj thereby reducing 
the demand and making it profitable to switch to available sub- 
stitutes or to develop new ones, Religious and cultural prac- 
tices have let man adapt to a variety of conditions in many 
ingenious ways by adjusting his expectations to the condition of his 
environment. 

Currently we are undergoing significant changes in goals, valueSj 
and life styles. As noted by tlie National Ooaln Research Staffj ''We 
have rising expectations and changnig values conr rning the goals 
wc should set for ourselves both in resolving c-xisti*ig inequities and 
in improving the quality of our lives,'* Within the limits of avail- 
able resources 5 such changes in values^ goalSj and life styles can help 
solve society's problems. W^hcthcr tlieir impact is positive or nega- 
tivCj changing salucs will play a key role in almost all major aspects 
of the future. 

Government poHcies also have a role. Governments pursue a vast 
variety of policies and jjrograms designed to alleviate problems 
ranging from hunger to traffic congestion. They sponsor research to 
develop needed technology; control, or at least influencej the output 
of the economy; and pass laws directed at the variety of problems 
faced by the society. 

In the context of forecasting the future, government policies are 
the social equivalent of individual free will, i.e.^ they are the factors 
which allow a creative res*^onsG to the conditions created by all 
of the other factors. What tions governnients will take and how 
effective they will be are * a great extent unpredictable. In part 
this is because the actions will be influenced by all of the other trendSj 
actual or predicted, and in part it is because all of the other trends 
can be influenced by governmental action. 

mterrelationship of factors detirmining the future 

All of the factors discussed above— population, food supplyj re^ 
source availabilityj industrial growth^ pollution, technologyj eco* 
nomic, government policyj and other social factors^ — ^are closely 
interrelated^ and they directly help shape our future environment. 
They may be separated for some analytical purposes, but in fact they 
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are part of a single, constantly changmg world, and if we are to 
look into the futurej they must he understood and treated aa part 
of one dynamic system. 

The interrelationships emerge in any examination of the factoid. 
Population determines, in part^ the availability of food and resources^ 
industrial growth, and the degree of pollution. And in turn each of 
these factors can influence the level of population. The same mutual 
interrelationship existe for all of the physical, technological, social 
and economic factore. The relationships are not simple onedirec- 
tional, cause-and-effect relationships but rather mutually interacting 
aspects of a dynamic system. 

The complex nature of each bf the factors, combined with the 
intricacy of their interrelationships, makes the task of tracing alter- 
native paths into the future very difficult. However, systems analy- 
siSj the computer, and other tools are making it possible to do a 
better job of forecasting by allowing us to deal simultaneously with 
a large number of variables. We can never be sure how accurate 
forecasts are. Although models can be tested with respect to the 
present by using actual past data, the patterns of the future may 
be very different from those of the past. There is no way to prove 
the validity of predictions except to wart until they are no longer 
predictions, but realities. But as our meth^s of analysis become 
n^.ore sophisticated and our data are improved, there is increasing 
reason to rely more heavily on the results of our forecasting. 

There are many who question the usefulness of long-range fore- 
casting. They argue that forecasting very far into the future is illusory 
because the results often or possibly always prove to be wrong; 
that resource have been and ^vill continue to be allocated efficiently 
and effectively by market forces; that technolopcal innovation has 
and mW continue to keep pace with the world's problOTis; and that 
man is ingenious in solving problems and will be able to sunnQunt 
any difficulties that arisen We cannot take such a sanguine view. 
Modem science and contempomry institutions have eliminated many 
problems, but they have the potential to greatly magnify man's mis- 
taJces as well as his progress. They have not solved many pressing 
problems of today — ^pollution, urban decay^ or m.ffic congestion. 
Even adequate nutrition for the bulk of the world's population still 
defies economic and institutional solution, although progress in all 
these areas is being made. Although we do not predict inexorable dis- 
aster for the human racej we do not believe that technology and the 
marketplace will automatically solve all problems. 

The need to look ahead is imperative. The present period of his- 
tory is not like any period of the past, and we can be sura that the 
future mil be very different from the present. Thus many mistakei 
wdll be made in trying to look ahead. But wa ^e able to foresee 
many problems and opportunitiei, and m we engage in future fore- 
c^tingj our predictive skills will improve still more. 
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Mail is not a raptivo of uncontrollnbUj forces, He can e!^erci?^p a siir- 
nificant cbgrcg of control over his futiire if ht^ iias sonie idea of tlie 
]3roblDniH whirh lie aliLTid. I'oiJulation control, grentcr rucycliiijr of 
resources, improved nictliodM of tenhnology assessnicnt, and a va= 
ricUy of other policies and practiecs can be utiliv^cd now if thcv arc 
neecssaiy to deal with future problenis. What is at stake is the qualiiy 
of life for our children and for tlie hunmn race. With siieli Mnkcs 
we cannot afrord to limit oins vision to the present or the short-range 
future^ even though: thc)^ may seem to present more than enougli 
problems to utilise our capability fully. 
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international aspects 
of environmental 
quality 



According to a Swedish report presented to the United Nations 
Conference on the Human Environment in June5 most of the sulfur 
emissions from Swedish industries are carried abroadj while Sweden's 
rivers^ forests^ and property are being damaged by "acid rains" from 
the sulfur emissions of British, German and other nations' industries. 
Two months beforej the United States and Canada agreed on a wide 
range of actions to control pollution of the Great LakeSj which Bpmn 
their common border, Earlierj in FebruarVj 12 European nations 
signed the Oslo Convention, aimed at curbing oce^ dumping in 
the Northeast Atlantic and the North Sea. These recent events well 
illustrate that many □nvironmental problems override international 
borderSj that pollution from one country may affect another^ and 
that the collective pollution from many nations may ieopardize im- 
portant common resources such as the oceans and the atmosphere* 
Extended discussions at the U.N. conference vividly pointed out that 
a nation's domestic pnllution cleanup program may aflFect interna- 
tional commerce and that pollution control measures may alter the 
demand for natural resources domestically and internationally. 

This chapter is divided into four sections, The first reviews sig- 
nificant intemational activities of the past year. The second dis- 
cusses pollution of the oceans— a major pollution issue of interna- 
tional scope. The third section analyzes environmental standards 
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and their elTccts on national economies and intcrnntional trade. The 
last section addresses a number of wildlife issues of international 
imerest 

major developments of the past year 

The past year was a landmark year for international caoperation 
in attacking environmental problems. Tlie Storkholm conferenre 
was the first meeting of almost all of the world's nations-^both de- 
veloDed and developing=to agree on common piinciples and to es^ 
tablish international mechanisms for global environmental improve- 
ment. In addition to its major rola In the conference, the United 
States pushed ahead with two major bilateral environmental ngree- 
ments— with Canada and with the Soviet Union. This section high- 
lights these and several other key international accomplishments of 
the past year. 

the u.n, conferenci on the human environmtnt 

At the June 5=16, 1972, U.N. Conference in Stockholm, represent 
tatives of 113 nations— encompassing most of the world's people— 
joined in meetings that mirrored the complexities of winning w-orld- 
wide consensus on all aspects of environmental protection. More im- 
nortant, the conference produced some concrete first steps in institu- 
tionah^ing international concerns and in coming to grips with sev- 
eral major substantive issues of worldwide concern. It achieved 
nearly every goal established for it in the preparatory papera and 
meetings^ including almost all the U.S, proposal, The US, delega-^ 
tionj led by .Russell E. Train^ Chairman of the Council on Environ- 
mental Quality, included delegates from the executive branch, the 
GongresSj the States^ and the private sector. The conference agreed 
on the following major points : 

• A new permanent organization will be established within tlis 
United Natio7is to coordinate international environmental ac- 
tivities. The mw Environmental Secretariat %vill be headed by an 
Executive Director with a small staflf of about 30 to 50 persons. 
It will be supported by a Governing Councils composed of repre- 
sentatives of 54 nations, which wall report to the General Assem- 
bly through the Economic and Social Council (UNESCO). 

• A U,N. environ?7ientai fund, financed by voluntary contribu- 
tions from tnernber governments, will he established. This fund 
was initially proposed by President Nixon in his Environmental 
Message to the Congress on Februar>' 8, 1972. It wall be used to 
finance the major projects of the new U.N, Environmental Sec- 
retariat, such as the %vor]d%vide monitoring network approved by 
the conference. The initial goal for the fund is $100 million over ' 
the first 5 years. The United States is prepared to commit $40 
million over this period on a matching basis, subject to Con^ 
gressional appropriation. Other countries have already indi- 
cated that they will also contribute to the fund. 



The conference endorsed completion of a convention to control 
ocean dim ping of shord^gencrated wastes. Such a convention 
was called for by President Nixon in his 1971 Environmental 
Message and when he submitted domestic ocean dumping legis- 
lation to the Congress, The conference agreed to refer the draft 
prepared in April and May of this year to the U.N, Seabed 
Committee July-August session for information and comment. 
It also called upon interested governments to convene a con- 
ference before November 1972 to negotiate a convention for 
signature before the end of the year. This conference would be 
convened by the United Kingdom in consultation with the 
Secretary General of the United Nations. 

The conference urged that the International Whaling Com^ 
TJiission (IWC) adopt a lO^year TJioratorium 07i commercial 
whaling. The conference also recommended that the IWC be 
strengthened and that intcrnatioiial research efforts be i?icr eased. 
This moratorium was rejected by a 6-to-4 vote (with four absten- 
tions) by the IWC at its meeting in London on June 26-30, 
The United StateSj which had proposed the moratorium, cast 
one of the four favorable votes. Although the moratorium was 
rejected, the Stockholm recommendation and the finn U.S. 
position made it possible to secure significant reductions in 
quotas and improvements in the IWC and its procedures. 
The conference approved the Earthwatch Program— a coordi^ 
nated plan to use and expand existing monitoring systems to 
measure pollution levels around the world and their effects on 
cliniate. As part of this program^ a network of 110 monitoring 
stations w^ill be set up throughout the world under the auspices 
of the U.N, World Meteorological Organization (WMO) , The 
network will monitur changes in the earth^s climate^ and will 
chart levels of air pollution. It will include 10 "baseline" sta- 
tions in ramote areas to contrast the air quality there and in 
developed areas. The Earthw^atch Program, also includes plans 
to monitor the oceans^ radioactive wastes, food contamination, 
and changes in the numbers of plants and animals w^hich might 
indicate hazardous conditir is in the environment. 
The conference endorsed proposals for conservation conven- 
tions: 

• The World Heritage Trust Convention was proposed by 
President Nixon in his Environmental Message of Feb- 
ruary 8j 1971, It is based on the concept that some areas 
of the wwld are of such imique natural, historical, or cuU 
tural value that they are part of the heritage of all mankind 
and should be given special recognition and protection. 
The Stockholm conference endorsed the draft convention 
developed under UNESCO auspices and invited govern- 
ments to complete w^ork on it "with a vie^s' to adoption" 
at the next general session of UNESCO to be held in Paris = 
this falL 
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• The Endangered Species Convention is deilgned to protect 
species of plants and animals threatened with extinctioii. 
It would impose strict controls on the export, importj and 
transnational shipment of endangered species. It was en- 
dorsed in principle by the conferencej with the recon> 
mendation that an international conference be held as soon 
as possible to adopt a convention. 
^ The conference adopted a 26-point declaration of environ- 
mental principles calling for commit fnents by count ries to deal 
with mvironrncntal problems of intarjiatiofial significance. An 
example is Principle 21, \vhich declares that states have "the 
responsibility to ensure that activities within their jurisdiction 
or control do. not cause damage to the environment of other 
states or areas beyond the limits of national jurisdietion,'' 
• The conference adojned a recommemlation calling for com- 
pensation by the developed countries to the less^developed 
countries for trade damages stemming from environmental fac- 
tors. The United States voted against this proposal^ pointing out 
that many forces affect export earnings and that to single out 
any of these, such as environmental actions, for compensator)' 
treatment is WTong in principle and would create a disincentive 
for environmcntai improvement. 
Although most of the Stockhohn recommendations require further 
action by the U.N. General Assembly, the proposed U.N. Environ- 
mental Secretariat, or other internationrJ bodies, the conference for 
the first time provided a forum for almost all the nations of the world 
to deal with a broad range of environmental problems. Considering 
the divei-sity of goals, political systems, and stages of development of 
the nations at the conference, the success in reaching consensus on 
so many issues was si^iificant. 

oicd guidaliriis 

Recognizing that environmental measures can have important 
economic implications, the Organization for Economic Cooperation 
and Development (OEOD)— composed of Japan, Australia, and 
the industrialized nations of Western Europe and North American- 
asked the Environment Committee that it formed in 1970 to suggest 
ways to minimize the impacts of environmental protection measures 
on international trade. Based on committee recommendations, the 
OECD Council at its ministerial meeting in May 1972 adopted a set 
of guiding principle_s on the international economic aspects of envi- 
ronmental policies. These principles, reprinted as Appendix 1 to this 
chapter, follow the general recommendations made in July 1971 by 
the President's Commission on International Trade and Investment 
Policy.'^ 

The OECD guidelines eipouse the ■ -polluter pays" principle3 which 
states that the cost of pollution controls should be reflected in the 
costs of making products the us^= or producdon of which causes 
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pollution. Under fhis principle some portion of the environmental 
protection cost is ultimately borne by tlie consumer of the product. 
The guidelines also include another important pnnciplt — that gov- 
ernments should frame their environmental pr€tectiDnjn(!asures in a 
way that avoids creating nontarifF barriers to trade, 1 he guidelines 
further urge harmonization of national environmental standards 
when reasons for difTerences do not exist — an issue that is explored 
later in this chapter. 

imco's efforts to control pollution from ships 

The Intergovernmental Maritime Consultative Organization 
(IMGO)5 a U,N, specialized agency^ is the primary institution 
through which the maritime nadons reach agreement on controlling 
pollution from ships. It has continued its efforts to prevent and 
reduce oil pollution from tanker collisions^ groundinp, and inten- 
tentional discharges of oily ballast and bilge water. In October 197 1, 
IMCO adopted standards to reduce oil outflow from tanks ruptured 
in vessel casualties. In May 1972, the President submitted to the 
Senate for its advice and consent convention provisions to implement 
these standards.* 

In Decpmber IB?!, the United States and a number of other 
nations agreed to compensate victims damaged by oil spills by 
tablishing a compensation fund supported by contributions from 
oil cargo receivers,^ This. convention was also developed by IMCO. 

In October 1971, IMCO resolved to make the complete elimination 
of international pollution from oil and noxious substances and the 
minimization of accidental spills the main objectives of its 1973 
Coiiference on Marine Pollution, Through IMGO's Subcommittee 
on Marine Pollution^ the United States is helping to develop a 
new international convention to replace the 1954 Convention for the 
Prevention of Pollution of the Sea by Oil.* The new convention's 
goal will be to eliminate intentional disch^ges of oil and hazardous 
substances from ships by ISTS^ if possible, or at the latest, by the 
and of the decade. This goal was first propped by the United States 
at a meeting of NATO's Committee on the Chdlenges of Modern 
Society in late 1970. 

commlttet on ths challsnges of modern soclity (ccms) 

The North Atlantic Treaty Organisation's CCMS, estabjished in 
1969 at the President's recommendation, has extended its multilateral 
**pilot project" approach to a number of environmental programs. 
In the field of air quality^ for example, with the United States as the 
pilot country, CCMS adopted a resolution for NATO nations to use 
a systems approach to develop air quality management programs. 
In additionj it has publiihed air quality criteria documents ror sulfur 
oxides and particulatas and plans to publish addidonal d^uments 
on carbon monoxide, nitrogen oxides^ and photochemical oxidants. 
This is the Rnt time an international body has been able to agree 
on publication of such criteria. The committee is planning a second 
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international conference on advancecl low-pollution engines for. 
motor veil i cleg. 

In the field of water quality, a Canadinn-led pmject is developing 
a model appmach to dealing with water qualitv in an interjurisdic- 
tional settini?. Using the St. John*s River Basin on the U,S.^Canadian 
border between Maine and New BrunswicK, thcjirojcct will establish 
a cooperative prc^mm involving Pro\MnciaIj State, and local govern- 
ments. A conference on the jDroblems cf coojjcration in an interna- 
tional river basin will be Jield this fall in Maine. A British-led projert 
on advanced sewage, treatment has been built around a denionstra- 
tion j)lant using the advanced physical-chemical treatment jjroccss. 
Oermany and France are undertaking a similar program em- 
ploying the pure oxygen process. In addition, a program is undenvay 
to model jjollution in the North Sea in connection with the CCMS 
oc^n pollution project. Led by Belgium, the project is also over- 
seeing implementation of its goal of ending deliberate oil discharges 
by the end of the decade. This was the goal adopted as the basis for 
a con\'enticn being preparcd by IMCO, 

CCMS is exjjanding its environmental efforts beyond pollution 
* control. For example, a French-led project is examining various ap- 
proaches to land use planning as it relates to environmental quality, 
w^ith recommendations expected at= the end of this year. And the 
Committee is considering the possible cstablishnient of an Interna- 
tional Cities Institute to deal with common urban j)rQbIe:ns on a 
Dystems basis, 

u.s, bilaferal actions 

The United States entered into two unprecedented bilateral agree- 
ments in 1972, An agreement with Canada to restore and protect 
the Great Lakes and an agreement with the Soviet Union on a 
broad range of environmental concerns. In addition, the United 
States recently agreed with Mexico to lake new steps to protect 
the quality of the water in the Colorado River as it flows from the 
United States into Mexico, 

united states-Canadian great lakes Witer quality agreemsnt— 

The Vnited States^Canadian Great Lakes Water Quality^ Agree- 
ment/"^ signed by President Nixon and Prime Minister Trudeau on 
April 15j 19725 in Ottawa was a major bilateral action to address a 
common environmental problem, 

, Pollution of the Great Lakes, especially Lake Erie, has been a 
matter of intense United States and Canadian concern. The lakes 
are not just a critical natural resource but are also a center of com- 
mercial and industrial activity for both nations. Because the interna- 
tional boundaiy passes through four of the five lakes and through / 
the three connecting channels, pollution of these waters cannot be 
abated successfully except by cooperative action, 

The basic U.S,-Canadian agreement on the Great Lakes is articu- 
lated in the Boundary Waters Treaty approved by the U.S, Senate 
in 1909.0 In 1964, the two goveniments asked the International Joint 
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Commission (IJC), a joint U.S.-CanncIlan organization cstabliHhcd 
under the 1909 Trentyj to iii\^cstigate and rejiort on the ronditlon 
of the waters in Lake Eric. Lake Ontario, and die intenuitional hcc- 
tion of the St, Lawrence River and to lecomnicnd aclion^ to improve 
water quality. The IJC submitted its final report to thc^ gosernuients 
in 1970, iii-ging spccinc joint action. The report and its reronnii^jnda- 
tions were revicwecl by a U,S.-Canadian joint \vorking groiip com- 
posed of I'cdcral, State, and Provuicial agency representatives. It 
reported its conclusions to a ministerial les'cl nieeting in ^S'ashington 
on June lOj 197L The United States and Canada then negotiated 
and concluded the agreement. 

The agreement calls on the United States and Canada to adopt 
both general and specific water-quality objectives. The general objec- 
tives are described in terms of five freedoms: freedom from toxic 
substances; frecdoni from nutrients in quantities whicli stiinulate 
growth of unsightly weeds and algae (accelerated eutrophication) ; 
freedom from oilj fioating debns^ scum and other lloatlng inaterials; 
freedom from material producing odor^ colorj or o'^her nuisance 
conditions; and freedom from objectionable sludge deposits. 

The agreement prescribes as specific objectives maximum ambient 
conccntnitions for specific pollutants and maximurn loadings for 
phosphorous. U.S. and Canaclian water quality standards and regula- 
tory requirements must confonn to these objectives, which in some 
cases arc stricter than existing Federal-State water- quality standards. 
The IJC is charged with monitoring both U.S. and Canadian prog- 
ress in fulfilling the goals of the agreement. 

The two governments agreed that by December 31, 1975, certain 
programs and measures eithev %vill have been completed or will be 
in process. However, control of jDolIutiun in the Great Lakes will be 
a continuing demand on both nations long after that. New programs 
will be implemented anH old ojies revised as necessaiy. 

The cost of preventing and cleaning up pollution in the Great 
Lakes is influenced by increasing population^ industrial growth^ 
intensified agriculturej and many other factore. Accordingly^ no one 
sum may be given as the cost to clean up the lakes. The United 
States will furnish funds to construct municipal waste treatment 
= plants and to help finance State \vater pollution control programs on 
^the Great Lakes. Thio year approximately $400 million of Federal^ 
Statej and local funding will be provided for the Great Lakes treat- 
ment program. New' water pollution legislations' now beings con- 
sidered by the Gongresij would permit expanded construction and a 
more intensified enforcement program. 

the anvironmintal protection agrsement betwaen the unltid 
siatts and the soviet unlon--On May 23, 1912, President Nixon 
and Prrsident Podgomy signed an agreement on environmental mat- 
ters ^ that is significant both environnientally and politically. The 
agreement not only is a potential model of how two nations can work 
together to understand and protect the environment^ but it ato 
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strRngthens cooperative efforts between two of the world's great 
pmvers. 

The two countries have agreed to work together in 11 problem 
areas ranging from air and water pollution and the urban environ^ 
ment to the influence of environmental change on climatej earth= 
quake prediction^ and arctic and subarctic ecological systems. The 
scope of the agreement reflects the fact that the United States and 
the Soviet Union^ both industrial nations with large and diverse land 
areas, experience almost eveiy type of environmental problem* It goes 
far beyond past arrangements between the United States and Rusiia 
for exchanging visits and research information. It calls explicitly for 
jt int action programs and active cooperation on specific projects. 

Although early efforts will focus on the 1 1 specific areas, the agree- ' 
ment envisions great flexibility in extending programs to othf^r areas. 
The long-term nature of environmental problems is reflected in the 
5-year term of the agreement, which will continue to be extrnded 
for successive 5-year periods unless one party wishes to stop. Ihe 
full text of the agreement is reproduced as Appendix 2 of this chapter. 

united states^mtxican communique on iillnity~In a further 
move toward environmental accord with an immediate neighbor^ the 
United States has initiated new steps to deal with Colorado River 
salinity that Mexico has detemined damages agriculture In its Mex- 
icali Valley. In a joint communique issued on June 17, 1972, with 
visiting Mexican President Echeverria, President Nixon announced 
that the United States will take several immediate measures to reduce 
salinity and that he will appoint a special representative to investi- 
gate the entire problem in order to propoie by the end of i972 a de- 
finitive solution for the approval of the U.S. Government.* 

In the 1944 Mexican Water Treaty,® the United States agreed to 
deliver annually L5 million acre- feet of Colorado River water^ which 
might come "from aiiy and all sources/' without mention of quality. 
However, after the Wellton-Mohawk Irrigation and Drainage Dis- 
trict began a pumped drainage operation in 1961 in southwestern 
Ariionas Mexican fartners complained of an increase in the concen- 
tration of salts^ the Mexican Government contending that the water 
was too saline to be acceptable under the Treaty and was contami- 
nnted contrary to Intemational law. The United States took meas- 
ures at once to reduce the salinity, In a 1965 agreement with Mck- 
ico, the United States agreed to take further measures to uj^rade 
the river's quality," which was done at a cost of $12 million, How- ' 
evers the Mexican Government complained that despite the remedial 
measures taken, the salinity of the Colorado River in Mexico is still 
too high for proper agricultural uie and that the disparity is too great 
between the quality of its water and that used by major water users 
in the United States near the borden 

The June 1972 communiqui, In addition to dealing with the iisue 
of Colorado River lalinity, contained an agreement by the two Presi- 
dents to have policy^level offlcials from the United States and Mexico 
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meet regularly to discuss other environmental problems of natural 
concern and methods for dealing with them more systematically. 

pollution of the oceans 

Many pollutants eventually end up in the world's oceans. They 
are cairied there by the winds and wash in witli rain or snoWj and 
they flow from the rivers or outfalls which drain the land. The dump- 
ing of dredge spoils and other wastes in the oceMS and discharges 
of oil and other hazardous substances from ships are further path- 
ways that pollutantfi follow into die marine environment. 

Sometimes no inimed lately visible problems arise from man"i use 
of the oceans as a common dumping ground. Often the oceans seem 
capable of forever diluting and rendering harmless the wastes pour- 
ing into it. There is disturbing evideneej however^ that the waters of 
the open ocean— and especially the biologically rich coaital wateri 
and estuaries — ^are becoming more and more polluted. 

At times marine pollution appears principally as a national prob^ 
lemj as when the coast of a particular countiy becomes polluted. At 
other times the problem is regional^ as with the pollution of the BaltiCj 
Black, Mediterranean, and North Seas. But in the final analysii, ma- 
rine pollution is fundamentally an intemational concern. The seas 
play a vital role in maintaining the world's environment, making a 
home for a rich variety of life, contributing to the oxygen-carbon 
dioxide balance in the atmosphere, altering global climate^ and pro- 
viding the base for the world's hydrologic system* Marine resources 
are economically vital to man. And because they are used by man- 
kind as a wholes national and international action to protect them 
becomes mandatory. 

We do not know as much as we should about the dimension! and 
severity of marine pollution, We do not fully understand the path- 
ways of pollutants in the marine environment and the rate at which 
they are removed or assimilated. Further^ we have only limited data 
on the harm caused by pollution, especially that resulting from long- 
tenn ejcposure to potentially harmful substances in small concen- 
trations* For this reason^ it is extremely important that much more 
reiearch and monitoring be undertaken for accurately measuring 
the degree of marine pollution that we now havCj to discover its 
routes and to chart the long-term ha^rds inherent in current and 
even greater levels of pollution. At the same timej pmtective actions 
can and should be taken noWi One of the principles outlined in the 
Declaration on the Human Environment, adopted at the U.N, Con- 
ference in Stockholm, deals with national responsibilities to prevent 
pollution of the oceans, It provides that i 

States ihall take all poisfble itaps to prevent pollution of the leas by sub- 
itancei that are liable to create hazardi to human healthj to harm living re- 
lourcei and marine llfei to damage amenities or to interfere with other legiti- 
mate usoi of the lea, 
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marine pollution from the atmosphere 

Many iwUutants enter the seas by way of Ihe atmo.sphere. It is 
estiniated, for example, that more than 90 percent of the petroleum 
polluting the oceans each year comes not froni tanker breakujjs or 
other disastei's but from the vaporization of gasoline and other pe- 
troleum products ashore.*^ The washout of heavy metals and syn. 
thetic organic chemicals from the atmosphere h also important. Lead 
and DDT inputs into the marine environment from the atmosphere 
ma_y be as large as or larger than inputs from rivers,*^ 

Pollutants can persist in the atmosphere for vaiying lengths of 
time, and some drift over great distances. Sulphur dioxide, for ex- 
ample, has an average lifetime of 2 or 3 dap in the atmosphem be- 
fore dmppmg out in precipitation. There is evidence that during this 
period it can .travel hundreds of miies froni its original soui^, Ni= 
trogen oxides, water vapor, and particuiate matter dischai^ged into 
the stratosphere by high-flying aircraft can stay aloft for at least a 
year and can be dispirsed over great distances,^^ 

Although marine pollution is an international problem, the first 
Hne of defense is national There are no internationai mechanisms 
for controlling air pollution from individual countries, and it seems 
unlikely that such mechanisms are forthcoming in the near future, . 
Existing interr itional organisations have no enforcement powers. 
They can merely encourage member nations to develop their own 
air quality standards to curb the pollutants that they discharge into 
the air. This situation argues for strong national iegislation, standard 
setting, and enforcement—with international effects taken into con- 
sideration. Otherwise, marine pollution from all sources, including 
the atmosphere, will continue to %vo™n in the yeai^ ahead. 

pollution from rivers 

Pollution from rivei^— from municipalities, industrioi, and land 
runoff— is the principal route by wliich most pollutants reach the 
oceans. River banks are the site of heavy industrial and municipal 
concentrations \s'hose eflluents often are insufficiently treated Ijcfore 
they are discharged. Land runoff pours nutrients, pesticides, and or^ 
game wastes into the rivers, which eventually Bow into the oceans. 
There the pollutants that they carry are joined by pollutants from 
other rivers and ocean outfalls. 

As in the case of pollution from atmospheric sources, pollution 
from land runoff is essentially a problem to be solved at the national 
leveh Some countries already have taken im]5orlant actions to clean 
up their rivers. These actions benefit estuaries, coastal regions, and 
the open sea. The United States, for example, has Federal^State 
water Cjuality standards, which arc enforced by regujatini? industrial 
and numicipal cfTluents, Funds are made available to iocalitiei to 
build sewage ti'eatment facilities, ComprGhGnNiN-e nesv water quality 
legislation remains to be Imnimered out in a Congressional confer- 
ence committee," 
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A dramatic example of a new national effort can be seen in Biit- 
ain, where a massive campaign to fight water pollution was an- 
noUiTi:ed early this year. Britain will spend sonie $3.8 billioii over 
the next 5 years=-nearly 50 percent more than it spent during the 
last 5 years — ^to clean up over 2^000 miles of seriously polluted rivers. 

CCMS has launched ri%^er basin studies,^"' and other international 
organimtionsj such as the U,N, Econoniic Commission for Europe 
(ECE) are seeking ways to reduce water pollution within Eastern 
and Western Eurape. OECD has agreed to undertake a pilot study 
of coastal degradation and pollution in the Mediterranean. On the 
national levelj many governments have plans to clean up their 
rivers with better sewage treatment. 

But marine pollution from rivers also lends itself to regional solu- 
tions. Certain areas^ — the Baltic, Black, and.North Seas, for example- 
are seriously polluted and demand cooperation between nations' 
wliose rivei^ drain into them. The recently concluded agreement 
between the United States and Canada to clean up the waters of the 
Great Lakes furnishes a model for this kind of cooperation. 

ocean dumping 

The dumping of wastes at sea— dredge spoils, industrial ^vastes^ 
sewage sludgej and solid wastes— is only a part of a broad problem 
of marine pollution. But it is one which requires national and inter- 
national action before the practice gets out of hand. The United 
States has moved Jo curb marine pollution through domestic legis- 
lation to regulate ocean dumping of shore»gcnerated wastes. The 
legislation has passed both the Senate and the House and has been re- 
ported out by a conference committee.-^ 

The United States has also been working with other nations on 
an international convention to control ocean dumping. The conven- 
tion would only allow dumping in accordance with a permit system ■ 
adminitsered by national authorities. 

The U.N. Conference at Stockholm urged a special m^jethig be- 
fore November 1972 to ready the convention for signature by the 
end of the year. In the meantime, the Oslo Convention^ an important 
regional convention signed in February 1972 by 12 European coun» 
tries, will help to end dumping of hazardous wastes by ships and 
plans in the Northeast Atlantic and the North Sea.-^ 

Ongoing efTorts to achieve a worldwide ocean dumping convention 
illustrate the technical and political difficulties that may beset efTorts 
to shape international environmental agreements. It has been difficult 
to reach agreement on which toxic substances should be banned al- 
together from dumping! There has also been disagreement on liow 
to handle contaminants such as mercury, which may be present in 
trace amounts in dredge spoils and municipal wastes. At the present 
time, there is no international body with sufficient technical exper- 
tise to set tolerance levels for such trace pollutants or to over.^ee 
a system of dumping permits for materials that exceed agreed-upon 
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tolerancas. The United States has therefore proposed that a U.N. 
bodyj the Intefgovemrnental Maritime Consultative Organizationj 
develop this kind of technical^ and administrative capability. Pre^ 
Hminary work in this area has been initiated by the Joint Group of 
Experts on the Scientific Aspects of Marine Pollution^ a special orga- 
nization affiliated with the United Nations. 

pollution from ships 

Shipboard discharges of oilj garbage^ and other wastes into the 
seas is a growing problem. Oil is particularly vexing because a small 
amount spread over wide reaches of ocean may well cause serious 
environmental damage. Discharges from ships can also severely con« 
taminate waters in ports, bays^ and ship channels and along coasts. 
Thus, pollution from shipping is another problem with both interna- 
tional and national overtones and one for which international action 
is particularly crucial. 

The recent work of the United States and other nations through 
IMCO to control pollution from ships was described in the fii^t sec= 
tion of this Chapter. Another approach to marine pollutionj adopted 
by Canada, is the unilateral eitablishment of a pollution control 
zone at sea, Canada has claimed a 100-mlle zone of this kind in the 
area above 60" N. latitudej arguing that the Arctic region is in need 
of special protection from oil and other spills because the intense 
cold causes pollutants to persist for a long time. The United States 
has taken the position that such zones go well beyond the traditional 
breadth of the territorial sea^ have no sanction in international law, 
and are not the best way to control ocean pollution effecdvely be- 
cause they involve fra^ented unilateral actions rather than inter- 
nationally agreed upon arrangements. The issue oC pollution-control 
zones will be a major item of interest for participants in the U.N, 
Law of the Sea Conference planned for 1973, 

International uniformity of pollution cohtrol standards 

The nevv water pollution-control legislation recently passed by the 
House of Representadves and the Senate directs the President to 
pursue international agreements for uniforni effluent standards for 
new facilities and for toxic and ocean discharges, This directive 
raises a broader queition of potentially cridcal environmental^ eco- 
nomic, and polidcai consequences: To what extent should nations 
throughout the world make various pollution-control standards 
unifoim? The question already has been debated vigorously within 
the Committee on the Environment of the OECD and in other inter- 
national forumi. 

The Rnt consideration is the extent to which uniform standards 
can be justified on an envifonmental protection basis* Air quality 
standardSj for exajnplej can be considered at two different levels — 
protection of health and protection of property^ vegetation and 
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aesthetic valueSj as is the case under the Clean Air Act in the United 
States.^^ 

Except to the extent that people in various geographical areas may 
respond substantially differently to a particular anibient concentra- 
tion of comniori pollutants because of variations in altitudes climate^ 
and the likej unifonn minimum air quality standards to protect 
public health may have merit. In ietting, standards to protect prop- 
ertyj vegetation and aesthetics^ however^ each country will tend to 
weigh its .^cialg politicals and economic values much more heavily 
in deciding the level of air quality compared to other national goals, 

Water quality standards, are based upon the desipiation of bene- 
ficial uses for specific bodies of water and portions thereof, The de- 
sired uses are lii^ely to vary to some extent among nations. Water 
quality criteria — -\mm(i on use designatior=S"Specify the concentra' 
tions that must bf^ achieved (as in the case of dissolved oxygen) or 
must not be exceeded (as in the case of biochemical oxygen demand) , 
Even within a natioUj such as the United StateSj where there are 
many types of waterways and aquatic populations^ the criteria to 
protect a particular use designation (e.g.j fishingj domestic water 
supply^ and swimming) vary with the pecularities of the water body. 
These factors apparently were recognized in the pending Senate and 
House water quality billsj which do not call for uniform interna* 
tionai water quality standards. 

The strongest argument for common air or water quality standards 
is made when pollution from one country crones into another. Such 
standards need be uniform only in the sense that common objectives 
are agreed upon in order to protect one nation from pollution 
originating in another. 

In both existing air quality legislation and pending water quality 
legislation at the Federal level in the United States, there are re^ 
quirements for new facilities to meet minimum emission or effluent 
limits based on the performance of demonstrated technology.^^ These 
controls are independent of rimits bajed on ambient air and water 
quality standardi for various pollutants—frequently mandating 
higher levels of abatement than such standards would require/The 
ratinnale in both easel is that advanced ppllution control technology 
can be most economically employed in new facilities in order to pre- 
vent future growth from degrading environmental quality, Ther^ 
may well be merit in such a technologically based control strate^ for 
new facilities on an international basis. The actual level of technology 
might vaiy among nations according to such relevant factor as the 
ratej nature, and concentration of growth* 

It does not make sense from an environmental standpointj how- 
everj to demand the same degree of emission control internationally 
on all new automobiles. For examplej some nations do not need 
standards as stiff as the United States with its large and concentrated 
automobile and urban populations* 
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Toxic pollutants in both air and water are sufficiently dangerous 
to licalth and environmcnt'in almost any quantities to warrant con- 
trols that prevent or at least mininiis^e their release into the environ- 
ment rather than setting a tolerable ambient ronrentration in air or 
water, Thm, like new farilities, toxic emisisons and cfTluents 
ajDpoar amenable to uniform international standards. Similarly, 
all discfiarges into the oceans—shared i-esources for all man- 
kind— ou^t logically to be governed by uni^rmly arreptcd prin- 
ciplcB and criteria. This approach has been adopted by the United 
States in seeking an international convention on ocean dumping,^- 
In the case of pesticides^ the dedrability of unifomi standards hinges 
largely on the type of pesticide under consideration. Persistent 
pesticides such as DDT and other chlonnated hydrocarbons can have 
cfTects throughout the world. Because of their long life and nonde- 
gradability, these pesticides tend to accumulate in the oceans and in 
animal and plant life^ where their concentrations are magnified. In 
view of their widespread impact, It apjaears that persiitcnt pesticide 
use should be confined to health protection or other essential uses 
for which no feasible alternative is available! With nonpeisistent 
pesticidesj different ecological systems^ food chains, application prac- 
ticeSj and other factors probably warrant substantial latitude for con- 
trols among different nations. The use of such pesticides particularly 
involves a weighing of benefits and risks, such as the prevalence or 
absence of a pest-carried disease problem (malaria, for instance) and 
the need to assure an adequate food supply. 

As slioNvni many factors must be considered in anssssing the 
desirability— scientifically and environmental Iv— of international as 
compared to national controls oyer pollution. Even when uniform 
international environmental protection standards can be justified on 
purely scientific grounds, there arc substantial social and j^olitical 
constraints. Individual rountries difTer tremendously in their j^riori- 
ties, stage of economic and technological doveloiDment, and cultural 
values. Although it wonld be shortsighted for any nation to pui^uc 
industrial dcvelopmont and ignore the inevitable side eflccts of pollu- 
tiottj the exact degree of environmental controls will %'ary from one 
nation to another. The factors that will decide this include the na- 
tion's ^tage of economic developmonti its need for industrial expan- 
sion ^ and Its difriciilty in attracting Industries, 

A nation with an extremely low standard of living and the need 
to build a strong industrial and commercial base may be more tolerant 
of environmental abuses than a niore Iiighly des^eloped nation^ More- 
ovcr^ nations with relatively limited resources may decide that basic 
health care scivices or education, and not the onvironment, has the 
highest priority, 

To sonic extent, a less-developed country might seek to justify be- 
coming a i^ollution haven because it desperately needs the jobs that 
foreign investment would bring. It might set low environmental 
standards designed to attract industrial investment, It might fur- 
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ther argue that setung weak standarcU is fully within its prerogatives 
as a sovereign nation and tliat so long as its iDoIIutloii docs not cross 
national frontiers or unduly containinatc global air and water re- 
sources^ its nctions are beyond repraach. But in the long term^ it is 
doubtful that such a country's o\TraIl economic devGloprnent would 
be helped. While the iuimedlate ccohomlc benefits of unregulated 
industriallKation could temporarily speed its devclojDmcnts the heavy 
social cost in increased diseases, mortality^ and degradation of re- 
sources f:Quld slow down development over the long run. If develop- 
ment continued unchecked^ it would be only a matter of time before 
a less-devclopcd nation became m polluted that it would be forced 
to adoptj liowever bclatedlyj envlronniental measures similar to those 
of developed nations; But by then, irreparable physical^ social^ and 
ucononiic harm might already have been. done. Firms in such coun- 
tries thai develojied markets based on production without pollution 
control might have trouble adai>ring to new standards. Such transi- 
tional problomH could hamper development further. 

-The environmental and economic hazards of a nation's adopting 
lax pollution control standards are reah but they do not necessarily 
lead to the conclusion that unii'omi itandards are needed. Interna^ 
tional uniformity of pollution control standards has the most validity 
in certain areas — toxic pollutants^ persistent pesticides^ controls on 
new facilities. Unifonn air cjuality standards to protect health may 
also have merit. 

But it may be much more useful and feasible to concentrate pri- 
inarlly on the development of unifomi— and more importantj compre= 
hcnsive — ^international criteria for environmental^ protection 
standards. Such criteria would assimilate the best available scientific^ 
data on the environmental and health dangers of various pollutants 
at difrerent levels of concentration in the environment. The World 
Health Organization and COMS have already done work to develop 
and publish such criteria, 

Tnternational criteriaj along with informational guidelines on avail- 
able control tephnologies and their performanceSj could serve as the 
ba^ic underpinning for appropriate standards in individual nations. 
And if some form of International standards were deemed desirable 
at a futiu^e time^ the criteria would jirovide a scientific basis for their 
development. 

International economic effects of 
environmental controls 

Practically all measures to maintain and improve the environnient 
have an economic impact. There are a number of specific Issues that 
bear directly on international trade and in%'cstment and thatj unless 
resolved satisfactorilys could damage international economic rcla= 
tions and set back cfTorts to Improve the environment. The Issues 
include how to prevent pollution controls and their costs from distort- 
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ing intematlonal trade^ what policy to adopt toward the movement 
of capital investment to pollution havens^ how to reconcile real 
and imagined conflicts between environmental imperatives and eco- 
nomic devdopmentj and how to avoid damaging the export markets 
of less-developed countries (LDC's) with environmental programs of 
developed countries, 

( _ 
effects on trade 

Some industrialists worry that firms subject to strict environmental 
standards will be put at a competitive disadvanmge with foreign 
competitors tliat are not, There is a corres|3onding concern that 
nontarifr barriers, such as frontier charges and export subsidies^ may 
be established by nations with high environmental itandards to equal- 
ize environmental costs with trade conipctitoi-s/Such action could 
trigger a series of retaliatDiy trade actions, Further.consideration of 
this problem may be found in the 1971 report to the President by the 
Commission on International Trade and Investment Policy.-^ ■ 

The United States is hopeful that the guidmg principles agreed 
to in the OECD5 which seek to hannonize to the extent practical 
the environmental policies and practices of member countries^ will 
help avoid or minimize such trade problems, 

A significant element of the guidelines is the ''polluter pays" prin- 
ciplcj which provides that the cost of pollution controls should be 
reflected in the costs of goods the use or production of which cause 
pollution and should not be financed br subsidies. The guidelines 
permit certain ex-ceptions to the ''polluter pays" principle^ particularly 
for transitional periods, provided that they do not lead to si^ificant 
distortions in international trade and investment, i Adherence to this 
principle will both contribute to a more efficient allocation of pro- 
ductive resources and^ by promoting uniform practices for the fi- 
nancing of pollution-control costs, help avoid trade distortions, 

The OECD guidelines also address international difTerences in 
environmental stand ardsj discussed earlier in this chapter. They rec- 
ognize that even if all nations follow^ the ''polluter pays" principle, 
international trade distortions may be caused by widely disparate 
standards, especially if some countries become pollution havens- 
setting inadequate environmental standards in order to attract in- 
dustrial investment or to gain a competitive advantage for their 
export industries. While recognizing that in many cases valid rea- 
sons exist for difTerences among national environmental standards^ 
the OECD guidelines recommend that v/henever appropriate, gov- 
ernments should harmonize national environmental policies. They 
also urge worldwide movement toward effective standards. The 
guideh'nes suggest that harmonization among nations of the dming 
and general scope of regulations for specific industries is particularly 
appropriate from the standpoint of preventing trade distortions, 
The Environment Committee of the OECD is now working on 
a notification and consultation procedure for n\ember governments 
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to use in consulting with each other on their obierv*ance of the 
guiding principles* Infomiation that American firms can supply the 
U.S, Government regarding foreign environmental standards and 
policies will be useful in such considerations ir-volving our 
Government. 

It is too early to evaluate how successful these OECD nieasiires 
^ will be in minimizing distortions of internationaf ftrade. AldiiOugh 
member nations of the OECD have agreed in principle to follow?/ * 
"polluter pays'' philosophy and to consult with other goveniinenis 
in standard settings putting these concepts into practice will not b$ 
easy, The logistics of international consultation will often be com- 
plicated by domestic demands and legislative requireminti, Some 
firms may seek exceptions to the "polluter pays" rule and pressure 
their governments to relax the rule for them. Although a certain 
flexibility in administering the ^^polluter pays" principle is necessaiy^ 
leniency in interpretation and niimerous exceptions will defeat its 
purposes, 

tfftcts on developmint 

The economic implications of environmental controls are of par- 
ticular interest and concem to the jess-developed countries. The 
LDG's are mainly worried that their economies will be adversely af- 
fected in two respects: higher development costs caused by environ- 
niental safeguards imiDOsed by donor nations for specific aid projects 
and programs and reduced exports of materials for which world de- 
mand may be reduced by domestic environmental controls adopted 
by dGveloped nations. There were sharp discussions of these issues in 
preparatory meetings for the Stockholm Conference' on the Human 
Environment, and the subject was in the forefront of LDO thinking 
at the conference. 

Over the opposition of almost "all aid-donor countries, the LDC's 
won approval at Stoekholni of a recommendation calling for an in- 
crease in assistance ""adequate to meet the additional environmental 
requirements'^ of developed countries. The main basis for the U.S. 
vote against this recommendation was that there is no rationale for 
singling out environmental protection c^ts from among others for 
special accounting in giving aid/At U,S, initiative, the Development 
Advisor)^ Committee of the OECD has begun discussions aimed at 
coordinating donor nation policies on the environmental ramifica- 
tions of development aid to the LDC*s. 

Developing nations that depend mainly on exports of primary re- 
sources are concerned that the demand for such resources will be 
reduced as a result of actions by developed countries to safeguard 
the environment. Thus^ LDC's that produce lead and sulfur, for 
examjDle. fear that as lead is phased out of gasolines and paints and 
as sulfur h recovered from coal and oil desulphurization processes 
and from the stack gas removal of sulfur oxides, the w*orldwide de« 
mand for these materials will decline. 
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If recovery and recycling of waste materials become more wide- 
spread in industrialized countries, developing countriei are afraid 
that the rate of growth in the use of= many natural resources^ in- 
cluding iron ore^ timber, and bauNite, will slow down. To meet this 
problem, developing countries believe tliat the developed countries 
should be prepared to pay "compensation" to cover any decline in 
eKport earnings that is caused by actions taken in the developed coun- 
tries to protect the environment. A recommendation to this effect 
was also adopted at the U.N. conference. 

The Ur ited States voted against this proposal because as a matter 
of principle it opposes compensating countries for declines in their ex- 
port earnings for whatever cause and believes that a commitment 
to pay such compensation would sen^e as a disincentive to environ- 
mental controls. However^ the United States made it veiy clear that 
it will take all practical stops in carr)^ihg out environmental programs 
to prevent reduced access to our niarkots and will not use environ- 
mental concerns as a pretext for discriminatoiy trade policies. The 
United States also said that it was fully prepared to deal with any 
claim that U,S, environmental actions violated its General Agree- ^ 
ment on Tariffs and Trade (GATT) obligations in accordance with 
established GATT procedures. 

consarvation of natural resourcas 

Although the international aspects of marine ]3oIlution are very^ 
clear^ conservation is often thought of primarily in a limited national 
sense— such as preserving animals and their habitats in a particular 
countiy. However^ conservation has a broader meaning. For. ex- 
amplCj some ocean resources, such as whales^ are international in 
nature. Certain animal species such as spotted cats or natural areas 
such as the Screngeti Plains of East Africa, found in individual 
nations, are resources of interest to all mankind, 

Conseivatlon is not merely a concern of the upper and middle 
classes in developed countries— it can either foster or hinder both the 
long-term plans of the LDO's for overall development and a favor- 
able balance of payments. Tourism from abroad is a major earner 
of foreign exchange and occupies an important position in the 
economies of some LD0*8, Wild animals in their natural settings are 
often a focal point of tourism. 

animals of special concern 

Whales—Klarine mammals, including whales, dolphins, seals, and 
polar bears, are increasingly endangered by man's onslaughts. Of 
these nl animals 3 some species of whales are probably in the greatest 
jeopardy. 

Technological developments over the years — ^such as ships powered 
by engines instead of the wind, the invention of the explosive har- 
poon gun, and the later development of fast killer ships, huge factory 



94 



/ 



MpB, radar and sonar, and heIicopters~alI combined to 'increasa 
the efficiency of whale kiHing greatly. 

The effect on whale stocks of this accelerated killing Nvas predicta- 
ble. In the peak year of IQSO^ almost 30,000 blue whales were killed^ 
out of a total population estimated at 100,000,-^ By 1964, when the 
Intcniational Wiialing Commission (IWC) prohibited further tak- 
ing of blue whales by member nations, less than 5 percent of their 
original estiniated population of 2OO5OOO %vas left. Along with the 
blue whale, four other species — right, bowheadj humpback^ and 
gray— have also been overhar\^ested, and their harveit has also been 
banned. Some stocks of four other species of large whales — fin^ sei, 
sperm^ and Biyde^s— are significantly depleted but ai^ still han^ested. 
The population of the fin whale is severely reduced from its estimated 
original size. Commercial hai^esting of whales is actually no longer 
necessary in view of the fact that there are now substitute raw mate- 
terials for virtually all products fabricated from whales, Soap^ marga- 
rine, cosmeticSj machine oil^ transmission fluid, fertilizer, food, and 
pet food— for which whale products are used—can easily be made 
from other substances. However^ some countries still rely rather 
heavily on whale meat for human food. 

Because of the increased national concern for the protection of 
whaleSj in 1971 the Senate and House of Representatives both passed 
resolutions calling for a 10-year moratorium on the killing of all 
whales,-^ On December 2^ 1970, the Secretary of the Interior put 
eight species of commeiiially hunted whales on the Endangered Spe- 
cies list,"^ This action banned the import of whale producti as of 
December 1971, thus removing about 20 percent of the world's de- 
mand for such products. The last remaining U.S. .whaling opera- 
tion was tenninated as of December 197lj when the Secretary of 
Commerce announced that no further licenses for commercial whal- 
ing by U.S. citizens would be granted. 

Similar efTorti to save whales have not been undertaken by either 
Japan or the Soviet Unionj which in the 1969-70 season together 
accounted for 85 percent of the ^ijOOO whales killed. The main 
international organisation concerned with whaling— the TWO— has 
not taken effective action in the past to halt the precipitous decline in 
whale populations,, 

Today some species stand on the edge of extinction. The IWC^s ap- 
proach to protecting endangeied whales has been to try to manage 
them, on a sustained-yield basis, by setting quotas on takings low 
enough to permit depleted populations to recover. However, the 
limits set at the June 1971 IWG meeting were unsatisfactorily high. 
And although it was agreed that international obsem^er^ would ac- 
company whaling Heets beginning with 1971-72 Antarctic season, the 
Russian and Japanese fleets sailed \s4thout any observers. 

The United States has advocated a 10-year moratorium on all 
whaling, both to let presently depleted stocks recover and to gen- 
erate needed scientific data on whales. The U.N. Conference on the 
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Human Environment endorsed this proposalj calling upon the IWC 
to implement it. While pressing for the moratorium, the United 
States also strengthened its participation in the IWC. In April 19723 
the President appointed the Chairman of the Council on Environ- 
mental Quality as his special representative to the IWC and urged 
other governments to take steps to buttress the works of the 
Commission, 

Atjhe IWC meeting in June 1972, the Commission rejected the 
proposed moratorium by a 6-ta-4 votej with four abstentions. How- 
everj it agreed to significant reductionsj from 8 to 38 percent^ in 
the 1973 quotaB for catchei of finj seij and sperm svhales in the 
North Pacific and Antarctic Oceans, It also extended the current 
ban on hunting humpback and blue whales. Other seriously threat- 
ened whales— the bowhead, rightj and gray whales— continue to re- 
ceive protection as well. For the first timej the IWC agreed to set 
quotas by individual specieSj stocks, and in some casesj by se?^ to 
permit management tailored to specific problems. Further, the Com- 
mission agreed in principle to expand its .llSjOOO annual budget 
to about $100jOOO and to initiate action for an International Dec- 
ade of Whale Research. The Soviet Union and Japan agreed to 
allow international observers on their ships to check for compliance 
with quotas and other IWC regulations, 

other niirlne rtlimrriils — ^Tuna fishermen have long known that 
dolphins and certain species of tuna often travel together, apparently 
in some kind, of feeding association. When tuna were only taken by 
long lines or by polingj there was little danger that dolphins would be 
caught inadvertently. But in the last decade, tuna fishermen have 
turned to using huge pui'se seine nets. Although these nets do catch 
more tuna, in tuna fishing by U,S* fishenrien in the Pacific, it is 
estimated that from lOO^OOO to 900,000 porpoises are accidentally 
drowned each year when trapped in tuna nets. In addition, some 
countries, notably Japanj hunt dolphins and porpoises commercially, 
principally for human consumption. The result has been a marked 
reduction in the number of porpoise schoolij and some types of por- 
poise may soon face severe depletion unless they are protected. Al- 
though no solution to this problem has been developed to date, efforts 
are now underway to perfect new fishing methods, including new 
types of tuna nets which will kill fewer dolphins. 

An estimated 10,000 to 20^000 polar bears now live In the Arctic / 
region.^'' The extent of recent hunting— eitimated at about 1,300 
animals in 1969 has caused concern that annual kills may be too 
high, Because these bears live part of the time on pack ice which is on 
the high seas, their conser\'ation requires international agreement 
among the five gos'crnmcnts on whose land or \s^atei^ polar bears 
are found : Canada, Denmarkj Nons-ayj the United StateSj and the 
Soviet Union, The Soviet Union has banned sport hunting of polar 
beara for some ycarij both on its soil and on the high seas, and some 
limited regulations to protect polar bears domestically are already in 
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efFect in the other four countries. But international agreement is 
nece^ary to ' fully protect bears on the high seas. 

In the fall of 1971, the United States sounded out the four other 
governments on the possibility of negotiating a convention to conierve 
polar bears. It was hoped that this could be done in time for signature 
at the June 1972 U.N, conference. But the effort was delayed because 
of the claim by some of these countries that more scientific data on 
polar beai^ must first be collected. New information has bean devel- 
oped and made available to governments by the International Union 
for Conservation of Nature and Natural Resources. Based on this 
information 5 a polar bear convention may be developed by theie five 
nations in the coming year. 

Existing international law does not protect or regulate wildlife on 
the Antarctic high seas or on the pack ice. Gonsequentlyj this area is 
open to sealing by any nation. The Nonvegians took about 1,000 seals 
there in 1964/^** and they and several other nations are raportedly 
considering commercial operations in 1973. The United States has 
taken the lead in developing a convention to protect Antarctic seals 
at a conference in London in February 19725 and it was signed by the 
United States and other nations in June,^- 

The convention completely protects three species of seals, sets low 
limits on three others, and establishes closed seasons and bans har^ 
vesting in certain areas. While the convention allows harvest of 
some seals in the Antarctic, it establishes conservation measures where 
none now eKists. 

spotted cats — The United States has also moved to protect an- 
other threatened group of animals — ^spotted cats. The continued kill- 
ing of these cats foi* their fur led the Secretary of the Interior in 
March 1972 to place several additional sjaecies of spotted cats that 
are threatened with worldwide extinction on the Endangered Species 
List.'** These catSj their partSj or products made from them are aU 
lowed into the United States only for scientific, ^^oological, and 
related purposes. The animals involved are the cheetah^ ocelot, 
margay, tiger cat, leopard, tiger, snow leopard, and jaguar. 

By effectively removing sales of furs made from these creatures 
from the American market, the economic incentive to hunt them is 
greatly reduced, , ■ 

endangerfd spacies convention 

The United States and many other nations are working to set up 
a meeting to draft an Endangered Species Convention to protect 
plant and animal species threatened with extinction, The Conven" 
tion, endorsed at the Stc^kholm conference, will impose strict control 
on the export, import, and transnational shipment of these species* 
It will both correct the present overeKploitation of endangered species 
and prevent other plants and animals from being decimated to the 
point at which they are officially coniidered to be endangered, 
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world heritage trust 



In his 1 97 1 En%'ironmc'ntai Mu.ssngc,'*- PrGsidant Nixon indicated 
thnt it would be fiUing for all nations to ngrcu to tlie principle thai 
soinD areas of tlic world arc of such unicjuc nalural, historical, or cul- 
lural value that they are part of the heritage of all nmnkind and 
should be accorded special rccognitiDn and proteetion as part of a 
World Merit age Trust. Snch an arrangement would not impose lim- 
its on national sovereignty but would extend international recogni- 
tion to arcaR that qualify. Technical assistance would be made avail- 
able to jirotcct and manage such areas. 

A final draft of a eon\T*ntion for a \S^orld Meritnge Tmst, embody- 
ing the Prcsideni's proposals, was eoinpleted by n group of experts at 
a UNESCO m CO ting in Ajaril 1972 and svas endorsed at the U.N. 
conference. It will bo ready for signature at UNESCO's General 
Conference in Paris in late 1972, 

The Convention will lend much needed protection and nianage- 
nient assistance for many of the outstanding areas of the world^ which 
may be lost or irrevocably destroyed unless the world's nations take 
ofTective action. The Trust could include such natural areas as the 
Grand Canyon^ the Serengetl Plains of East .Africa, and the Galapa= 
gos Islands. Historic and cultural sites such as the pyramids^ the 
AcropoliSj Angkor Wat^ and Stonehenge might also be included, 

conservation of genetic resources 

■me 

The widest possible diversity of and within species should be main- 
tained for ecological stability of the biosphere and for use as natural 
resources. The sumval of all species, including man, depends upon 
the diversity of existing gene jjools. But man^s exploitation of nesv 
areas is destroying or displacing many imjaortant genetic resources. 
For example, wild species and primitive domesticated plants are 
being lostj especially in areas of the developing \vorld that tradition- 
ally have liad large numbere of wild varieties. Because of the enor- 
nious range of species involved and the dimensions of monoculcural 
agriculture^ international action is called for to presence the \swld*s 
genetic resources. The Stockholm conference recommended that in- 
ternational programs be launched to preserve these resources, includ- 
ing establishment of a system of natural reserves to protect unique 
ecosystems. 

conclusion 

The first international conference on the global environment and 
major bilateral agreements involving the United States highlight the 
past year of unprecedented international activity to protect the en- 
vironment. These and other accomplishments have built institutional 
foundations for future action. The new U.N. Environmental Secre- 
tariat and the mechanisms cstabHshcd in the U.S.-Canadian agree- 
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rncnt on the Great Lato, for example, .^hoiiid furni.^ii the essential 
framework for the actions agreed to at Stockholin in June and 
in Ottawa last ApHL Similarlyj the U.S. agreement with the Soviet 
Union outlines types of actions and a number of specific su.bstantative 
arcab for pooling the resources of the.^e two world jjowei's. And tlie 
Oslo con\'ention on ocean dumping provides an important regional 
step toward the international con\'ention that is needed, 

There lias been considerable discussion and action regarding the 
intemational ccononiics of en%^ironmental protection measures, 
OECD has adopted guidelines for its industrialized member nations. 
They call for a "polluter pays'' approach to financing environmental 
controls and for strengthening and maximizing appropriate harmonl- 
'nation of national standards, all to minimize distortions of trade re- 
lationships. The U.N, roiilerence mirrored the desire of die LDC's 
that environmental requirements imposed on them or afTecting their 
eKports not Impair their economic development or their international 
markets/ The international econornicg of the environment is still a 
very live Issue, 

Despite the many stilUunresoIved environmental problems of 
iiiternational scope^ — such as ocean pollution and preser\'ation of 
endangered species — the overall assessment of the past year is dis- 
tinctly positive. The year's activities Iiave brought the world much 
closer to the conventions and other interna nonal measures needed 
to deal with these problems. In the thorny areas of economics^ there 
are obviously strong opposing viewpoints on how the overall costs 
and economic impacts of environmental protection should be borne, 
but there is little basic disagreement on the need to protect and 
rf^store the environment. The road toward global concern and con- 
ccrced actions to make our environment more livable is a long one. 
The actions taken in the past year represent major strides. But with 
a host of conflicting economic pressures and the complexity and 
pervasiveness of the task of restoring the world "s environment, success 
will recjulrc the diligencCj patience* and tenacity of all nations. 
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appendix 1 

organization for economic co-operation and develop- 
mant— rfecommendation of the council on guiding 
principles concerning international economic aspects 
of environmental policies 

Adopted by the Council at Its 293rd meeting on 26th May, 1972 

The Councilj 

Having regard to Article 5(b) of the Convention on the Or^ 
ganisation for Economic Co-operation and Development of 14th De- 
cemberj I960; 

Having regard to the Resolution of the Council of 22nd July, 1970 
Establishing an Environment Committee [C(70) 135]; 

Having regard to the Report by the Environm. ent Committee on 
Guiding Principles Concerning the International Economic Aspects 
of Environmental Policies [C(72)69]; 

Having regard to the viewi expressed by interested committees; 

Having regard to the Note by the Secretary^General rC(72)1^2 
(Final)]; 

L RECOMMENDS that the Go\^ernments of Member countries 
should, in determining environmental control polices and measures^ 
observe the "Guiding Principles Concerning the Internationoal Eco- 
nomic Aspects of Environmental Policies'' set forth in the Annex tr 
this Recommendation. 

II, INSTRUCTS the Environment Committee to review as it 
deems appropriate the implementation of this Recommendation. 

ni. INSTRUCTS the Environmental Committee to recommend 
as soon aa possible the adoption of appfopriate mechanisms for notifi- 
cation and/or consultation or some other appropriate fonn of action. 

anntx 

guiding principles concerning the International economic 
aspecti of environmental pollclii 

Introduction 

I. The guidinf principles described below concern mainly the 
international aspects of environmental policies with particular refer- 
ence, to their economic and trade implications. These principles do 
not cover for instance, the particular problems which may arise 
during the transitional periods following the implementation of 
the principles^ mstrumenti for the implementation of the so-called 
"Polluter-Pays Principle", exceptions to this principle, trans-frontler 
pollution^ or possible problems related to developing countries. 
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a. guiding principlei 



(a) Cost .Allocation: the Polluter-Pays Principle 

2. Environmental resources are in general limited and their use 
m production and consumption acti%aties may lead to their deteriora- 
tion. When the cost of this deterioration is not adequately taken into 
account in the price systenij the market fails to reflect the scarcity of 
such resources both at the national and international levels. Public 
measures are thus necessary to reduce pollution and to reach a better 
allocation of resources by ensuring that prices of goods depending on 
the quality and/or quantity of environmental resources raflect more 
closely their relative scarcity and that economic agents concerned 
react accordingly. 

3. In many circumstances^ in order to ensure that the environment 
is in an accuptablc state, the reduction of pollution beyond a certain 
level will not be practical or even necessary in view of the costs 
involved; 

4. The principle to be used for allocatinf t usts of pollution pre- 
vention and control measures to encourage rational use of scarce 
environmental resources and to avoid distortiors in international 
trade and investment is the so-called "Polluter-Pa^ s Principle'*, This 
Principle means that the polluter should bear the CKpenses of carrying 
out the above mentioned measures decided by public authorities to 
ensure that the environment is in an acceptable state. In other wordSj 
the cost of these measures should be reflected in the cost of goods and 
services which cause pollution in production and/or consumption, 
Such measures should not be accompanied by Subsidies that would 
create significant distortions in international trade and investment. 

5. This Principle should be an objective of Member countries; 
howeverj there may be exceptions or special arrangements^ par- 
ticularly for the transitional periods^ provided that they do not lead 
to significant diitortions in international trade and investment, 

(b) Environmental Standards 

6. Differing national environmental policieSj for example with re- 
gard to the tolerable amount of pollution and to quality and emis- 
sion standards, are justified by a variety of factoid including among 
other things different pollution assimilative capacities of the environ- 
ment in its present state, different social objectives ar^ priorities 
attached to environmental protection and different |reei of 
industrialisation and population deniity. 

7. In view of this^ a very high degree of hamionisation of environ- 
mental policies wihch would be otherwise desirable may be difficult 
to achieve in practice; however it is desirable to strive towarfs more 
stringent standards in order to strengthen environmental protectionj 
particularly in cases where less stringent standards would not be fully 
justified by the above mentioned factors. 

I 8. Where valid reasons for differences do not existi Goveniments 

: should seek harmonisation of enivronmental policies^ for instance 

erIc ' i 
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with respect to timing and the general scope of regulation for par- 
ticular industries to avoid the unjustified disruption of international 
trade pattenis and of the international allocation of resources which 
may arise from diversity of national environmental standards. 

9. Measures taken to protect the environment should be framed 
as far as possible in such a manner as to avoid the creation of non=^ 
tariff barriers to trade. 

10. Where products are traded internationally and where there 
could be significant obstacles to tmde^ Govemments should seek com- 
mon standards for polluting products and agree on the timing and 
general scop^i of regtdations for particular products. 

National TreatmBnt and Non^Discnmination 

IL In confoiTnity with the provisions of the GATT, measures 
taken within an environmental policyj regarding polluting products, 
should be applied in accordance with the principle of national treat- 
ment (i.e, identical treatment for imported products and similar do- 
mestic products) and with the principle of non-discrimination (ident- 
ical treatment for imported products regardless of their national 
origin) . 

Procedures of Control 

12. It is highly desirable to define in common, as rapidly as possi- 
ble, procedures for checking confonnity to product standards estab" 
lished for the purpose of environmental control. Procedures for 
checking confonnity to standards should be mutually agreed so aa to 
be applied by an exporting country to the satisfaction of the import^ 
Ing country, 

Compensating Import Levies >and Export Rebates 

13. In accordance with the provisions of the GATTj differences in 
environmental policies should not lead to the introduction of com- 
pensating import levies or export rebates, or measures having an 
equivalent effect, desired to offset the consequences of these differ^ 
ences on prices. Effective implementation of the guiding principles 
set forth herewith will make it unnecessary and undesirable to resort 
to such measures. ■ 

b. Consultationi 

14. Consultations on the above mentioned principles should be 
pursued. In connection with the application of these guiding princi- 
pleSj a Specific mechanism of consultation and/or notifi^tion or some 
other appropriate fonn of action should be determined as soon as 
possible taking into account the work done by other inteiiiational 
organizations. 
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appandix 2 

agraamant on cooparation in tha field of anvironmtntal 
protection 'betwaen the united states of amirlca 
and the union of soviet socialist republics 

The Government of the United States of America and the Gov- 
ernment of the Union of Soviet Socialist Republics: 

Attaching great importance to the problems of environmental 
protection! 

Proceeding on the assumption that the proper utilization of con^ , 
temporary scientific, technical and managerial achievements can^ 
with appropriate control of their undesirable consequences^ make 
possible the improvement of the interrelationship between man and 
nature ; 

Considering that the development of mutual cooperation in the 
field of environmental protection, taking into account the experience 
of countries with different social and economic systems^ will be ben- 
eficial to the United States of America and the Union of Soviet 
Socialist Republics^ as vvell as to other countries i 

Considering that economic ^d social development for the benefit 
of future generations requires the protection and enhancement of the 
human environment today; 

Desiring to facilitate the establishment of closer and long-term 
cooperation between interested organizations of the two countries 
in this field. 

In accordance with the Agreemont between the United States of 
America and the Union of Soviet Socialist Republics on Exchanges 
and Cooperation in Scientificj Technical, Educational, Culturalj and 
Other Fields in 1972^1973, signed April 11, 1972, and developing 
further the principles of mutually beneficial cooperation between 
the two countries; 

Have agreed as follows: 

irircle 1 

The Parties will develop cooperation in the field of environmental 
protection on the basis of equality, reciprocity, and mutual benefit. 

irtiala 2 

This cooperation will be aimed at achieving the most important 
aspects of the problems of the environment and will be devoted to 
working out measures to prevent poUutionj to study pollution and ite , 
effect on the environment, and to develop the basis for controlling 
the impact of human activities on nature. 
It will be implementedg in particular, in the following areas: 
Air pollution; 
Water pollution | 

Environmental pollution associated with agricultural produc- 
tion; 
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Enhancement of the urban cns^ironnient. 

preservation of nature and the organiv^ation of presen'cs: 

Marine pollution ; 

Biological and genetic consequences of environmental pollution; 
Influence of envirorimental changes on climate ; 
Earthcjuake prcclictiDn; 
^ Arctic and subarctic ecological systems ; 
Legal and administrative measures for protecting environmental 
quality. 

In the course of this cooperation the Parties will de%^ote special at- 
tention to joint cfForts inipro% ing existing tcchnol^ies and develops 
ing/new technologies which do not pollute the environment, to the 
introduction of these new technologies into everj^day usc^ and to the 
study of their economic aspects. 

The Parties declare that, upon mutual agreement, they will share 
the results of such cooperation with other countries, 
article 3 

The Parties will conduct cooperative activities in the field of en- 
vironmental protection by the following means: 

Exchange of scientists^ experts and research scholars ; 
Organ imtion of bilateral conferences^ symposia and meetings of 
experts ; 

Exchange of scientific and technical information and documen- 
tation, and the raults of rcseai^ch on environment ; 

Joint development and implementation of programs and proj- 
ects in the field of basic and applied sciences: 

Other fomis of cooperation which may be agreed upon in the 
course of the implementation of this Agreement, 
article 4 

Proceeding from the aims of this AgreGmcnt the Parties mil en- 
courage and facilitate, as appropriate, the establishment and deveU 
opment of direct contacts and cooperation between institutions and 
oi^anis^ations, governmental^ public and private, of tlie two countries, 
and the conclusion, where appropriatej of separate agreements and 
contracts. 

article 5 

For the implementation of this Agreement a US^USSR Joint 
Committee on Cooperation in the Field of Environmental Protection 
shall be established. As a rule this Joint Committee shall meet once a 
year in Washington and Moscow, alternately. The Joint Committee 
shall approve concrete measures and programs of cooperation, design 
nate the participating organisations responsible for the realisation of 
these programs and make racommendations, as appropriate, to the 
two Governments. 

Each Party shall designate a coordinator, . These coordinators, be^ 
tween sessions of the Joint Committee^ shall maintain contact be^ 
tween the United States and Soviet partSj supervise the implementa- 
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tion of the pertinent cooperative programs j specify the individual 
sections of these jirograms and coorclinate the activities of organij^a- 
tions participating in environmental cooperation in accordance with 
this Agreement. 

article 6 

Nothing in this Agreement shall be construed to jsrejudice other 
agr- cmcnts concluded between the two Parties. 

article 7 

This Agreement shall enter into force upon signature and shall 
remain in force for five years after which it will be extended for 
successive five year periods unless one Party notifies the other of the 
tenuination thereof not less than six months prior to its expiration. 

The temiination of this Agreement shall not afreet the validity of 
agreements and contracts between interested institutions and organi- 
zations of the two countries concluded on the basis of this Agreement. 

Done on May 23^ 1972 at Moscow in duplicate, in the English 
and Russian languages^ both texts being equally authentic. 



FOR THE UNITED STATES 
OF AMERICA: 

Richard Nikon 

President of the United States 
of America 



FOR THE UNION OF SOVIET 
SOCIALIST REPUBLICS 1 

N, V, PoDOORNV 

Chairman df the Presidiufn of the 
SupretJie Soviet of the U.S.S.R, 
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the past year — 
jexpanding 
federal role 



A great deal of progress has been made in the past year in imple- 
mentation of the far-reaching Clean Air Amendments of 1970, in 
anfofcement of other environmental laws, in Congressional consid- 
aration— but not passage— of a wide r^ge of environmental legisla- 
tion, and in the conclusion of several significant international agree- 
ments. The Federal Government is also moving ahead with a variety 
of other activities^ from protecting wildlife^ to acquiring parks and 
natural areaSj to using Govemment procurement as an incentive for 
greater recycling, 

The Environmental Protection Agency (EPA) promulgated a 
series of proposed and final regulations spelling out requirements of 
the Clean Air Amendments of" 1 970. The plans of all 50 States and 
other jurisdictions to implement EPA's national ambient air quality 
standards have been given partial or final approvaL Two of the year*s 
most dramatic developments were EPA's denial of the auto 
industry- s request for a l^year extension of the 1975 auto emission 
standards and its cancellation of most uses of DDT as of Decem- 
ber 31, 1972. 

Both the House and the Senate passed comprehensive new water 
quaHty bills. They would greatly increase aid to States and localities 
for building waste treatment facilities and would set new goals for 
cleanup of our rivers, lakes, and other wateira. However^ a Congres- 
sional conference committee has not yet resolved the differences be» 



109 



tween the two pieces of legislation. The Marine Protection Act, a bill 
to regulate ocean dumping of wastes, has, also passed both Houses 
and awaits final action. 

The Justice Dejiartment filed nunierous criminal and civil actions 
Under the Refuse Act of 1899 against violators of water quality 
standards. 

In April 1972, President Nixon pnd Prune Minister Trudcau of 
Canada signed an agreement to cooperate in cleaning up the Great 
Lakes j and in May the President signed an environmental agreement 
with President Podgorny of the Soviet Union, Chapter 3 of this re- 
portj on international aspects of the cnvironmcntj discusses these 
agreements. 

The House passed legislation to curb noise pollution and control 
the use of pesticideSj and the Senate is considering action on these 
measures. The Senate passed, and the House is consideringj legisla" 
tion to expand Federal control over the manufacture and use of toxic 
substances. Expenditures to abate pollution from Federal facilities 
continue to climb. 

Many of the President's 1971 land use control proposals are being 
transfoirned into legislation. They include proposals for a national 
land use policy, control of powerplant siting and mined areaSj tax 
incentives to discourage wetlands development and to prescr\^e his- 
toric buildingSj and a national policy for the use and management 
of Federal public lands. 

Momentum is building behind efTorts to extend and preserve parks 
and wilderness areas and to shield wildlife from man's destructive 
ways. More Federal surplus properties have been made available for 
State and local parks. New Wilderness Areas have been designated 
by the Congress since last yearj and others have been identified and 
proposed by the President. New legislation has been proposed by the 
President to protect endangered species. And the President has 
banned the use of poisons to control predators on Federal lands. 

This chapter describes the significant Federal achievenientSj devel- 
opm.entSj and initiatives of the past year. It also assesses the present 
status of organizational reform and Congressional activity. The chap- 
ter inclu-'^'s information on activities occurring up to July Ij 1972. 

controlling pollution 

air quality 

implementing the 1970 clean air amendments— The Federal 
program to enhance air quality moved fonvard as EPA and the States 
began to implement their numerous regulatory responsibilities under 
the comprehensive Clean Air Amendments of 1970.- The broadest 
effort centered on the submission, review, and approval of State plans 
to implement national ambient air quality standards. There were 
other important developments concerning the 197S-76 automobile 
emission standards, low emission vehicles^ hamrdous air pollutantSj 
stationary sources of air pollutionj and lead in gasoline. 
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state plans^In April 1971, EPA established primaiy and sec- 
ondaiy national ambient air ciuality standards for six of the most 
widespread air pollutants— particulate matter, sulfur oxides (SOji), 
carbon monoxide (CO), hydrocarbons, oxides of nitrogen (NOs) 
and photochcrnical oxidants,^ The Clean "Air Amendments call on 
States to develop ]3lans to achieve, within 3 years after their a]5proval 
by EPA, priniary standards to protect iJiiblic health, Sccondar)' stand- 
ards — ^to safeguard aesthetics^ vegetation, and materials— are to be 
achieved within a reasonable time period. 

States subniitted their plans early in 1972, 

On May 31^ 1972, EPA approved 1+ plans and joartially approved 
41 plans covering all States and five other Jurisdictions. 

Eighteen States were given 2-year extensions to meet ]5riniar)' 
standards. These States encompass urban areas with severe poUution 
from aiitomobiles. EPA also granted 13 States 18-nionth extensions— 
to July 30, 1973^ — ^to submit plans for implenientirig secondar)' 
ambient air quality standards for 31 air quality control regions. 
EPA's decisions have been challenged in the courts by both industiy * 
and environmental groups,'- 

On May SO^ 19725 the day before EPA's deadline to approve or 
disapprove Statu implementation planSj a Federal district court 
ruled that the Administrator could not ap])rove a plan that would 
allow significant deterioration of existing air quality in areas where 
the air already is cleaner than under the standards set by EPA, The 
basic issue involved is'whatherj under the 1970 amendments, EPA 
must require States to maintain the quality of air that is already 
clean or %^'h ether States must merely prevent ambient pollution levels 
from exceeding Federal standards. The court's order did not prevent 
EPA from announcing its actions on State jjlans, but required the 
Administrator to revise EPA's regulations on this nmtterj and to 
advise States of any additional measures needed to prevent deteriora- 
tion of clean air. EPA has appealed die decision. 

Among the most challenging of the standards that States must 
meet by the 3-year deadline are those for automotive poIIutants^ — 
CO, hydrocarbons, and NOx« Although the Federal Government 
has been regulating new automobile exhaust emissions since the 1968 
model year and the regulations have been grosving progressively 
more rigorous, the stringent emission standards set by the 1970 
amendments will not take elTect until the 1975 and 1976 model years. 

To meet ambient standards, some States will need to abate the 
substantial pollution which results from emissions of older automo- 
biles, which do not fall under Federal standards. Many States sub- 
mitted plans calling for strict controls over vehicular traffic in cities 
and for expanding mass transit to help reach primaiy ambient air 
quality standards, 

1975^76 auto emission itandards— The 1970 amendments re- 
quire 1975 standards for new car emissions of CO and hydrocar- 
bons to be 90 percent below^ the 1970 standards. They also require 
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the 1976 standard for NO^ emissions to be 90 percent below 1970 
emission levels, wliich were uncontrolled, Howevefj the law allows 
a 1-ycar ONtension if the EPA Administfatof detemiines that such an 
extension is essential to the public interest or public health arid wel- 
fare of the United States; that all good faith efTorts have been made 
to meet the standardi for which the extension has been requested ; 
that the applicant has established diat effective control technology^ 
processes, opefating methods^ or other alternatives are not av^iilable 
or have not been available for a sufficient period of time to achieve 
compliance prior to the effective date of the standardi; and that a 
Study and inv^estigation by the National Academy of Sciences (NAS) 
have indicated that such alternatives are not available to meet the 
standards. 

In March ahd April of 1972^ A. B. VolvOj International Harvester 
C0.5 Chrysler Corp.j Ford Motor C0.5 and General Motoi^ Corp, 
applied to EPA to suspend the 1975 emission standards for 1 year, 
On May I25 1972^ after 3 weeks of public hearinp, the Administra- 
tor denied the suspension requests^ He acknowledged that the stand- 
ards were difficult for the companies to meet but stated that they 
had failed to establishj as required by law^ that the necessary tech- 
nology does not e^ist. Pointing to progress in building and using 
catalytic systems to control emissions^ he concluded that the neces- 
saiy technology may well be available for 1975 model cars. tJ.S, auto 
manufacturers have appealed his decision In a Federal court of 
appeals.^ 

regulating lead and phosphorQUi in gasolini— In February 
1972j EPA issued proposed regulations to make one grade of lead- 
free and phosphorous=free gasoline generally available by July Ig 1974, 
The agency also called for a phased reduction in the lead content of 
regular and premium gasolines*^ Lead in gaioline fouls the catalytic 
emission control devices likely to be used to meet the 1975-76 stand- 
ards for CO3 hydrocarbonsj and EPA-s regulations aim to 
asiure that a gasoline compatible with such devices mil be readyj as 
well as to protect public health. 

Speciflcallys the proposed regulations provide that one grade of 
gasoline of not less than 91 -octane shall be lead-free and phosphorous- 
free after July 1, 1974. They would also require that the lead content 
of higher octane i^gular and premium grades be limited to a maxi- 
mum of 2.0 grams per gallon after January 1974j 1.7 grams after 
January Ij 1975^ 1,5 grams after January l^ 1976, and 1.25 grams 
after January 1, 1977, The proposed regulations define lead-free as a 
maximum 0,03 gram per gallon and phosphorus=free as a maximum 
0.01 gram per gallon, 

Othtr motor vehicle pollution regulations— The 1970 amend- 
ments require the Governmont to purchase certified low emission 
vehicles, However^ their cost cannot cKcecd 130 percent— 200 per- 
cent if the vehicle is powered by an inherently low-polluting propul- 
sion system— of the cost of the vehicle that they are to replace. In 




October 1971 3 EPA published final regulatiom spelling out conditions 
under which the Federal Government wUl buy low emission vehicles 
at a premium price to stimulate development of emission control 
systems that go beyond what current standards require. The vehicles 
must be found by EPA to have low emissions and must be certified 
by an interagency board as a suitable substitute for a conventional 
vehicle. In addition to meeting 1973 and 1074 automotive emission 
standards, the EPA regulations currently require achievement of 
either 1975 standards for CO and hydrocarboni or 1976 standards 
for NO,, 

Auto maken are now required to provide instructions for properly 
maintaining air pollution control systems to assure that vehicles con= 
tinue to comply with Federal emission standards throughout their 
useful life. In its final regulations on maintenance^ EPA defined 
useful life as 5 years or SOjOOO miles for light-duty vehicles and heavy= 
duty gasoline engines^ ^and 5 years or 100,000 miles for heavy-duty 
diesel engines." The regulations require the instructions to include 
information on the exhaustj crankcaiOj and evaporative-emission 
control system^ as ^vel^ as methods of identifying and correcting 
malfunctions in the system. 

developing i cltan CBT — In cooperation with EPA's Advanced 
Automotive Power Systems program and with some EPA fundings 
the U.S. Army has developed two prototype stratified charge engines 
which have met the 1975-76 emiision levels in initial tests. The test 
engines power a jeep developed under contracts with TeKaco and 
Ford Motor Co, Tests are continuing on these vehicles to determine 
if satisfactory achievement of emission reductions can be maintained 
through the required SO^OOO-mile durability test period. 

The Btratifled charge engine resembles in many respects a conven= 
tional internal combustion engine— with certain differences in the 
combuBtion chamber design and the fuel injection system, The engine 
in the test vehicles are 72 horsepowerp have four cylinders^ and use 91- 
octane unleaded gasoline with an exhaust gas recirculation system and 
a catalytic muffler. Although it is the cleanest engine system tested to 
date, its durability remains to be established. 

EPA ii also lupporting the development of three types of Rankine 
cycle engines (including a steam engine) as very low emission alter- 
natives to the standard internal combustion engine* In additionj EPA 
is helping develop solutions to technical problemi of the automotive 
gas turbine enginej one potential replacement for the internal corn= 
bustiqn engine. 

The Urban Mass Transit Administration (UMTA) of the Depart- 
ment of Transportation (DOT) is sponsoring the development and 
demonstration in paisenger servici of steam powered transit buses 
in Oaklandj Calif. The city of Lansingj Mich,, under a grant from 
UMTAj is purchasing six elactric battery powered buses for its , 
municipal bus system. 
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Thfough its dual fuel test programj the General Semces Adminis- 
tration (GSA) has moved to reduce polhition from automobile emis= 
siom. Dual fuel is a unique method of powering vehicles with either 
regular gasoline or low polluting gaseous fuelSj including compressed 
natural gas (CNG)^ liciuefied natural gas (LNG)^ and liquid petro- 
leum gas (LPG). Tests indicate that operating on gaseous fuels can 
trim noxious vehicular emissions by as much as 87 percent from emis- 
sions with gasoline. This reduction often meets or exceeds 1975 
Federal new car standards for all emissions except nitrogen oxides, 

GSA now has close to I525O vehicles converted to dual fuel acrois 
the country. This program could demonstrate that clean burning 
gaseous fuel use \vill be practicable for fleet operations in urban arGas 
and will provide side bcneflts by reducing engine maintenance costs, 

aircraft smoki reduction— The aircraft industiy is cutting smoke 
pollution from existing airplane engines. The industr)^ entered a 
voluntary agreement in 1970 with the Department of Healthy Edu- 
catlonj and Welfare (HEW)^ which then administered the air pollu- 
tion control progranij and with DOT to retrofit the widely used 
JT8D jet engines with smoke reduction devices. Over SfiOQ Boeing 
727*s and 737*s and Douglas DO-9 aircraft engines are Involved. 
As of March 31, 1972, 2,625 engines, or 78 percent of the total, had 
been retrofitted. The schedule calls for the program to be substan- 
tially completed by the end of 1972, Retrofit in\^olves initalling new 
combustors for more efficient burning of fuel in the engines. This in 
turn significantly reduces particulate matteri carbon monoxidej and 
hydrocarbon emissions, All JT8D engine.^ produced since February 
1970 have been equipped with smokeless combustors, 

stationary sources— Late in 1971 , EPA spelled out final air polku 
tion perfonnance standards for fossil fuel steam generatoi-s, sulfuric 
and nitric acid plants, portland cement plantSj and large incinera- 
tors." The standards apply to new plants and to existing plants 
that increase or alter the nature of their emissions. They limit 
emissions for particulate matter, sulfur dioxide^ nitrogen oxides^ and 
sulfuric acid mistSj as well as visible emissions, EPA's stationary source 
itandards have been challenged in court by industry for, among 
other thingSj EPA's alleged failure to comply with section 102(2) (C) 
of the National Environmental Policy Act (NEPA).^* EPA has also 
proposed emission standards for three hazardous air pollutants— 
asbestos^ beryllium, and mercury^ — the fir^t such standards set under 
the 1970 Clean Air Amendments,^^ Public hearings on the proposed 
standards were held early in 19723 ^nd a final decision is expected 
early in 1973. 

anforcimint—ln its first use of the enforcement authority in section 
113 of the Clean Air Act, EPA moved against the alleged violation 
of Delaware's air quality implementation plan by the Delmarva 
Power and Light Co. of Delaware CitVi Del. The company allegedly 
uses 6,5-7»0 percent sulfur fuel in producing electricity and steam* 
In l%9, according to EPAj DelmarN'a emitted 7I563O tons of sulfur 
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dioxide into the air^ equivalent to 37.7 peicent of total sulfur dioxide 
emissions in New Castle County. 

To comply with the State's approved implementation planj the 
utility would have had to switch to 3.5 percent sulfur fuel by Jan- 
uary I, 19725 ^"d then cut down to 1 percent by January 1973. The 
company sought a variance from the Delaware plaUj but its request 
was denied by the State following a hearing, Delnmrva got a State 
court order preventing the State from enforcing its implementation 
plan pending the court's review. It was at this point that EPA entered 
the case, and on March EPA issued a violation notice. On April 1 7, 
EPA issued an order requiring compliance by May 1, Enforcement 
of EPA's order has been stayed pending the outcome of an appeal 
heard in Federal court on June 23, 1972,^*^ 

In December 1971, EPA invoked its emergency powers under 
the Clean Air Act to restrain industrial activity during an air pollu- 
tion episode in Birminghamj Ala. A combination of climatic condi- 
tions and emissions from industrial sources had created the emergency 
condition. Pollution was measured at a level of 771 micrograms of 
particulate matter per cubitf meter of air in 1 day and 758 micro- 
grams the following day. EPA^s particulate matter ^"alert'" level is a 
24-hour average measurement of 375 micrograms; the *Svarning" 
level is 625 micrograms; and the "emergency" level is 875 micro- 
grams. The emergency level is considered a peril to health. Section 
303 of the Clean Air Act grants EPA emergency povyers to seek re- 
straining orders to halt air pollution when there is ''an imminent and 
substantial danger to the health of pereons^—which EPA considered 
the case in Birmingham, 

The JefFerson County Department of Healthg having been unsuc- 
cessful in getting the induitries to curtail operations^ invited an EPA 
team of scientists and lawyerSj accompanied by representatives of the 
Department of Justice^ to come to Birmingham. Acting under sec** 
tion 303j at EPA's request^ the Justice Department obtained a tem- 
porary restraining order from the U.S. District Court in Binningham 
requiring 23 local industries to halt their emissions of air pollutants,^^ 

attack on sulfur oxides— In iiis Environmental Message of Feb- 
ruary 8s 19713 the President pointed out that sulfur oxides are among 
the most damaging air pollutants, They cost society billions of dol^ 
lars annually in damag* to human health, materialsj vegetationj 
and property. At that time the President said a charge on emissions 
of sulfur into the atmosphere^ would be a major step in applying 
the principle that the costs of pollution should be included in the 
price of the product. On Februaiy 8^ 1972, after further study by 
the Council on Environmental Quality (OEQ)^ the Treasury De- 
partment, and EPAs the President subinitted the Pure Air Tax Act 
of 1972 to the Congress.'^ 

The proposed bill would levy a taxj beginning with calendar year 
1976j on ernisslons of sulfur into the atmosj^here. The tax rate for 
1976 would be based on 1975 air quality, the year in which the Clean 
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Air Amendments require compliance with primary ambient air qual- 
ity standards. In yeare after 1976, the tajf rate^applied to that year's 
emissions or fuel purchases-would be determined by a region's air 
quality m the preceding year. The tax ^s.ould be imposed rlirectly on 
tho sulfurous emissions of those iources large enough to measure and 
monitor their emissions. Emitters of small amounts would pay the 
tax on the sulfur content of their fuel. 

In regions failing to meet both the national primary and secondan- 
air quality standards for sulfur oxides the tax rate would be 15 cents 
per pound of sulfur emitted into the atmosphere. The tax would be 
10 cents m regions where there was no violation of the primary 
standards during the preceding calendar year but the secondary 
standards wtm violated. There would be no tax in regions ^vhere 
neither the primary nor secondary standard were violated. 

The Pure Air Tax would spur reduction of sulfur oxides to meet 
both primary and secondaiy standards. It should stimulate finns to 
deyelop and install control technology and to use clean fuels as 
quickly as possible to minimize their tax liability. Although most State 
implementation plans provide for meeting both standards at the 
same time, deadline extensions are possible. The proposed sulfur 
oxides tax creates a strong financial incentive for companies to meet 
secondary standards by 1975, or as soon thereafter as possible, speed- 
ing the drive to achieve higher air quality. 

water qua 



ptnding water quality legislation=-The President proposed com- 
prehensive water quality legislation in February 1970 and again in 
1971. These proposals, as revised in 1971, are detailed In last year's 
Annual Report." After extensive hearinp the Senate and House in 
November 1971 and March 1972 respectively, passed comprehensive 
water quality bills that are now being considered by a joint confer, 
ence committee, 

The Senate and House bills both embody many features proposed 
by the President.- extending the Federal-State program to all naviga- 
ble waters; setting effluent standards for Individual facilities; 
rnakmg mandatory the use of the best available technolo,gy in new 
facilitiesj issuing stringent Federal standards for toxic discharges' 
itrengthening and streamlining Federal enforcement procedures,' 
lev>'ing stiff fines; letting citizens bring legal actions to enforce stand- 
ards; and requiring self-sufficient municipal financing of treatment 
plants once the current backlog of municipal needs "has been met. 
Both bills also give EPA new legislative authority to continue the 
important nationwide pemit program which the President initiated 
administratively in December 1970 » under the Refuse Act of 1899," 
the only authority then available. 

Despite their similarity on many [joints, the Senate and House bills 
diHer in some important respects. Foremost among these, they dis^ 
agree on the basis for establishing effluent limitationi and on how 
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much the Federal Government will control the pemiit program after 
State penmit progrmis have been approved. The Senate bill would 
base effluent limitations on levels of available technology-=*'best prac- 
ticable" technology by 1976 and 'tat available'- by 1981— with a 
-'no discharge" policy to take effect by 1985. Accepting the 1976 goal, 
the House bill provides that no action will be taken on the 1981 and 
1985 goals until the National Academies of Engineering and Science 
have made a 2-year study of the economicj socials and environmental 
effects of achieving or not achieving the goals, Action on these goals 
could only be taken if a new law were passed after the submission of 
the Academies' report, The House bill would allow EPA to grant a 
2-year extension to the 1976 deadline to individual dischargers under 
certain narrow conditionSs while the Senate bill does not provide for 
such an axteniion. For the permit program^ the Senate bill allows 
a Federal veto of individual pennits issued by States with approved 
permit programsj while the House bill seeks to give States more lati- 
tude on individual permits. The House bill also includes provisions 
that industrial dischargers who voluntarily install best available tech- 
nology before 1 year following the National Academies' report will 
have no more stringent eflBuent standard imposed upon them for 
either 1 2 years or the period of aniortization of a facility, whichever is 
shorter; thermal discharges are to be die subject of specific regulation 
apart from the general regulatory authority of the Act; and citizen 
, standing to sue the Government would ba more limited than pmvided 

by the Senate bilL 

pending ocean dumping legiilation— Based on a CEQ report 
in October 1970 the President called for a comprehensive national 
policy en ocean dumping.'^ In February 1971 he recomniended 
legislation to ban unregulated dumping and to strictly limit disposal 
of any materials harmful to the marine environment, This legisla- 
tion would require a pemiit from the Administrator of EPA to trans- 
port and dump any wastes originating in the United States into 
estuarieSj the Great LakeS| and the oceans anywhere in the world, 
r It vvould prohibit dumping by U.S. and foreign nationals in our terri- 

\ torial waters and in the contiguous zone—out" to the 12-mile limit, 

; The Administrator would also be empowered to ban ocean dump- 

[ ing of certain materials and to designate safe disposal lites for others. 

Transportation for dumping in violation of these regulationij dump- 
ing without a pemiitj or dumping in violation of a permit would be 
subject to civil and criminal penaUies. The Coast buard would be 
given authority to monitor compliance and enforce the regulations, 
' Both the House and Senate have passed bills largely Incorporating 

the President-s proposals.^* A joint House and Senate conference com- 
■ mittee has resolved differences between the two veriions, 

othir proposed liglslatlon.— The Presid^^ 
lation to deal with two important potentiaror actual sources of 
; water pollution that are inadequately covered under the exisdng Fed- 
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eral Water Pollution Control Act— sediment control and land dis- 
posal of tOKic wastes* 

The Sediment Control Act^'' would install contmls over non- 
agricultural land-disturbing activities, primarily building and road 
construction. The urban concentration of such acdvides and 
their subitantial per-acre yield of sedinient often lead to par- 
dcularly severe water quality problDms. The Act calls upon States 
to implement a sediment control regulator)^ program^ including per- 
mits where appropriatej to control land-disturbing activities that 
prevent attainment of water quality standards. EPA would be au- 
thorized to issue and enforce appropriate regulations in States that 
fail to implement approvad programs and would be emjjowered to 
enforce State regulations when a State itself fails to do so. 

As disposal of toxic substances directly into surface waters and the 
oceans is curbedj the land becomes the last receptacle for disposal 
of such wastes, Some highly toxic \vastes already are being injected 
into tlie ground in deep wells, creating potential has^ards for future 
years. The Toxic Waste Disposal Control Act^^^ calls for a nationwide 
program to regulate both land and underground disposal of wastes 
hazardous to human health. The Act would authorise the Adminis- 
trator to set regulations on locations and procedures for toxic waste 
disposal^ and would require State permit and regulatory programs. 
Except in cases where a State fails to meet EPA guldellneSs the pro- 
gram would be administered by the States, In those cases EPA would 
issue the necessaiy regulations, 

marine sanitatmn rigulationi— In June 1972, EPA published final 
standards laying out a number of steps to curtail discharges 
of vessel sewage Into U.S. navigable wateri,"^ The standands 
cover approximately 500,000 recreational boats as well as Navy 
and merchant ships. Coast Guard regulations for enforcing the stand- 
ards will be published early In 1973. EPA's standards require that 
2 years from the date of the Coast Guard regulations new vessels with 
marine toilets must also be equipped with holding tanks to retain 
sewage on board for discharge into shore-based pumping stations and 
subsequent disposal into municipal treatment systems. Existing vessels 
will have 5 yeara from the same date to comply with the standards and 
under certain circumstances can subsdtute on-boarf primary treat- 
ment devices for holding tanks, States may completely prohibit vessel 
discharges immediately^ if EPA approves. Thirty-one States now have 
soinc kind of controls over vessel sewage, 

oil and hazirdous substances spllls~In 1971, the Coast Guard 
received 85496 reports of polluting discharges in U.S. watei-s com- 
pared to 3,711 reported spills In 1970.-^ The great difference in the 
number of reported %p\\h is the result of new repordng requirements. 
Although the number of spills reported increased substantially^ the 
volume of spillage dropped shaiply from approMimately 15 million 
gallons in 1970 to about 9 million gallons in 197L The Coa^t Guard 
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is currently analyzing the data to determine the reasdns for the de- 
crease in spillage, See Table 1 for further 1971 spill data, 

A number of Federal agencies act to prevent oil spills and to cope 
with them when they do occur. The National Oil and Hazardous 
Substances Pollution Contingency Plan^ which was revised and pub- 
lished in August 19715 embodies procedures for coordinated Federal 
action against spills through implementation of regional and local 
contingency plans,-^ Of the 83496 spills reported in 1971^ SfilB re- 
sulted in activation of spill containment procedures set out in the 
plan. Major cleanup and disposal actions were involved in 1^132 
cases, 

In December 1971 5 the Coast Guard issued notice of proposed 
regulations to tighten standards for the designj constmctionj and 
Operation of vessels and of bulk oil transfer facilities,^^ The regula- 
tions would reduce accidental or intentional release of oil into U,S. 
waters during normal vessel operations and transfer operations^ and 
would establish construction standards designed to limit oil outflows 
from minor accidents, 

federal grants for waste traatment facilities— The greatest single 
categoiy of Federal spending for environmental quality 'is for con- 
structing or improving waste treatment plants and interceptor sewers 
to convey wastes to the plants. 

For fiscal year 1972s the President proposed $2 billion for \vater 
pollution control construction grants. Howeverj the Congress appro- 
priated nnly $1,65 billion. The largest single grant went to Chicago 
and totaled more than $21 million. 

enforcement 

the refuse act— The Refuse Act of ISgSj-^^ which outlaws the 
discharge of pollutants other than mimicipal se\mge into navigable 
waters %vithout a peiinit from the AiTny Corps of Engineers has 
been increasingly used for water pollution control enforce- 
ment. Criminal and civil suits under the Refuse Act have 
continued to mount. During the first 6 months of fiscal year 1972^ 81 
criminal actions were initiated. During the same periud| 130 convic- 
tions were woHj primarily in cases that wcm initiated in previous 
years. (See Table 2 for comparative data on Refuse Act and other 
enforcement actions.) 

The use of civil injunctions has also been an important enforce- 
ment tool against major industrial polluters* During the first 6 months 
of fiscal year 19721 52 civil suits were filed. 

A Federal court injunction issued against A1711C0 Steel Corp. in 
September 1971 halted the discharge of cyanidej phenolj and other 
hazardous substances into the Flouston Ship Channel and imposed 
strict cleanup requirements on the company/-" Also in September 
1971s the Florida Power and Light Co. agreed to the entiy of a con- 
sent decreo requiring it to construct a cooling system and to take 
other steps to abate the thermal pollution of water by it^ fossii fuel 
and nuclear powerplants. This settlement concluded the first civil 
injunction action initiated under tlic Refuse Act>" 
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Table 1 ' , , 7 

Polluting Spills In U.S. Waters, 1971-^^:^^ ' A^-c 
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In December 1970^ the President annoimced a program to con- 
troi water pollution from industrial .sources by requiring fimis and 
individuals to file for Refuse Act peOTits. Since then^ approKimately 
20^000 applications have been received from discharges accounting 
for more than 90 percent of industrial effluents. To get a pemiit, an 
industrial discharger must specify the type and' amount of effluent he 
mtends to discharge and^ if the efHuent d^s not meet applicable 
water quality standardSj an abatement plan and cpmpliance sched^ 
ule. Violators of water quality standards or compliance schedules, as 
well as^ischargers without permits, are liable to enforcement action. 
As of Juno 1, 1972^2,559 applications had been processed by the 
Corps, reviewed by EPA, and refgrred to appropriate State agencies 
for certification. Because of the complexities of the prograjiij many 
incomplete forms had to be returned to applicants for further 
infonnation. 

On December 2l, 1971, the U,S. District Court for the District of 
Columbia in the case of Kalur v. Resor,^* enjoined further granting 
of pemits until Corps regulationi were amended to require environ- 
mental impact statements under section 102(2) (0) of NEPA.^s 
The court also held that permits could not be issued under the Act 
^ for diicharges into nonnavigable tributaries of U.S. navigable waters. 
The permit program, which calls for EPA's concurrence on water 
quality aspectSj had been excluded from environmental impact state- 
ment requirements in accordance with section 5(d) of CEQ's guide- 
lines ^« and the legislative histor>^ of NEPA. (See Chapter 7, on the 
National Environmental Policy Act, for a discussion of the Kalur 
decision.) 
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On May 30, 19723 another coiirt decision further complicated the 
use of the Ilcfuse Act to control water pollution. The Third Ch-cuit 
Court of Appeals^ in the case of tJ^S, v. Pennsylvania hidiistrial 
Chemical Corp. (PICCO)i^' ruled that the company could not be 
held cririiinally responsible under the Refuse Act for discharges prior 
to the existence of a Fcclenil permit program. Becausej under Kalur^ 
pennits are presently unavailable^ the PICCO ruling may mean that 
prosecution of ^current polluters is barred. The conibined effect of 
both decisions has been to hupcde inijslementation of the Refuse Act. 
In order to resolve the issue Sj EPA has asked the De|3artment 
of Justice to seek a rehearing in the PICCO case and an expedited 
appeal in the Kalur case. 

other enforcement authorities—The Refuse Act is an impor- 
tant mechanism for enforcing water quality standards because it per= 
mits swifter and rnorc clear-cut action against polluters than does the 
Federal Water Pollution Control Act (FWP0A).3^ The two preient 
FWPOA enforcement mechanisms for poHution abatement are lim- 
ited and cumbersDme. The first is a three-step procedure starting 
with a conference of Federah States and interatate water quality 
agency representatives^ and followed^ if necessai^^ by a public hear- 
ingi and finally court action. 

-The Federal Government cannot call a conference^ except at 
State request, unless pollution from one State damages either water 
quality in another State or if shellfish are endangered. The enforce- 
ment conference is a mechdriism for bringing to light widespread arid 
longstanding pollution situations in a significant section of a river 
basin, for example. After the conclusion of a conferencej which is 
similar to a public hearing, recommendations for action are drawn 
up and transmitted to the States by the EPA Administrator, If action 
is not forthcomingj the Administrator may reconvene the conference 
or call a foi'mal public hearing. If action is still not forthcoming after 
a hearings the Federal Govemment can then go into court 

Six new enforcement conferences were called by EPA in fiscal 
year 1972* One covered pollution of Pearl Harbor at Honoluluj 
Hawaiij and was called at Federal initiative because of damage to 
shellfish. Two covered pollution of tlie Ohio River and its tributaries 
in Pennsylvaniaj West Virginia^ and Ohio. Other conferences ad- 
dressed: mercury pollution of the ^vaters of western South Dakotai 
damage to ihellfish from pollution of Mount Hope Bay in Massa- 
chusetts and Rhode Island; and pollution of the Savannah River in 
Georgia and South Carolina. EPA also reconvened and convened 
additional sessions of seven conferences in fiscal year 1972 covering 
pollution in Dade County^ Fla,* the Monongahela River in West 
Virginia^ Maryland^ and Pennsylvania; Boston Harbor, Mass.* Gal- 
veston Bay, Tex.; Mount Hope Bay in Massachusetts and Rhode 
Island] the Escambia River and Bay in Alabama and Florida* and 
the Colorado River in several Western States. 
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The second enforcement procedure under the FWPCA, also apph*- 
cable primarily to interstate pollution, calls for a 180-day notification 
both to the violator of water quality standams and to interested 
partieSj followed by court action if necessary. This process^ altliough 
much faster^ is not capable of the same geographic scope as the con- 
ference. The 180-day notice gives violators the opportunity to comply 
voluntarily. In the fint 9 months of fiscal year 19723 EPA served 180= 
day notices to 82 entities — 26 to industries and 56 to municipalities. 

One of the most publicized enforcement actions under the ISO-day 
notice procedure was against the Reseive Mining Co. of Minnesota. 
After an enforcement conference^ begun in ISBSj failed to produce 
results acceptable to EPA, the agency gave Reserv^e a 180-day notice 
in April 197L EPA alleged that Reserve's daily discharges into Lake 
Supefior— fiT^OOb tons of taconite tailings from its iron ore process- 
ing operationSj a volume many times greater than the total volume 
of solids carried into the lake by its tributaries^ — violated water 
quality standards. EPA concurrently employed a consulting fimi to 
deteiTnine if alternative methods of total or partial land disposal 
were feasible. The consultant reported five alteiiiativeSs all of them 
rejected by Reserve. Because the 180-day notice also failed to produce 
a remedy^ EPA requested the Department of Justice to bring court 
action against Reserve. On February 17, 1972/ the Department filed 
suit in a l^ederal district court requesting a schedule from the com- 
pany on its plans to abate its discharges into Lake Superior, On 
May 4, 1912^ the Department added to its complaint that Reserve's 
discharges constituted a public nuisance abatable through Federal 
common law. (See discussion of the Supreme Oburt decision in IllU 
nois v. Milwaukee later in this chapter. ) 

ciaanup of federal facilities 

Last year's Annual Report traced the progress of the Federal Gov= 
emment's efforts to clean up air and water pollution from its own 
facilities. This is a direct outgrowth of extensive efforts triggered by 
Executive Order 11507, issued by President Nixon on February 4, 
1970.^^ That Order directs Federal agencies to complete or to have 
undenvay by December SI, 19723 acdons to achieve compliance with 
existing air and water quality standards. 

Since that EKccutlvc Order was issued^ Federal agencies have been 
working hard to identify pollution problems and to plan^ design, and 
initiate necessaiy abatement projects for facilities under their juris- 
diction. In fiscal year 1971j the first year of the accelerated cleanup 
program, the President's budget devoted $1 15.7 million for such proj^ 
ects— compared to an average of $52 million for the 3 prior fiscal 
years. In fiscal year 1972, $280.4 million was budgeted. And the Pres= 
ident has asked the Congress for $314,6 million for fiscal year 1973. 

Federal agencies are involved in a range of activities to control 
pollution from their facilities, Among them are construction or 
modification of waste treatment plants^ fuel conversion or stack gas 
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cleaning for air pollution control , and cooperative projects \nth 
States and communities for solid or liquid waste disposal 

At Eglin Air Force Base in Florida, the Air Force has leased 150 
acres of land to Okaloosa County for a pilot spray irrigation project 
for sewage effluent dlsposaL This spray irrigation treatment will halt 
direct discharges into Choctawhatchee Bay. 

The Defense Supply Agency is studying the feasibility of using re- 
cycled lubricating oils in Government vehicles and equipment Of the 
L25 biUion gallons of used lubricating oil generated annually from 
all sources3 an estimated 750 million gallons are dumped into land- 
fills, burned, or allowed to drain into sewers. 

The Navy is converting its ship boilere to enable the use of Navy 
distillate fuel (a clean^buming light fuel oil) rather than the conven- 
tional Navy special fuel oil (a heavy residual fuel). This conversion 
program will result in major reductions in the discharge of particu- 
late matter and sulfur OKides. 

Section 306 of the Clean Air Act of I97O3 specifies that no Fed- 
eral agency may enter into any contract to procure goods^ materials, 
or services when the contract is to be performed at a facility con- 
victed of intentionally violating clean air standards. This prohibidon 
continues until the Administrator of EPA certifies that the condition 
causing the conviction has been corrected. 

To implement action 306s the President issued Executive Order 
11602 on June 30, 1971.^^ It requires the Federal Government to use 
its procurement activities, grants^ and loans to achieve ah^ pollution 
control goals, EPA is developing regulations to guarantee that Fed- 
eral financial assistance goes only to those who comply with clean 
air requirements. The pending legislation to revise the Federal Water 
Pollution Control Act would place similar requirements on Federal 
agencies contracting with firms violating water quality standards. 

invlronmsntil hialth 

piSt QOntrol^ — ^EPA has stepped up administrative actions to pro- 
tect public health and the environment from haraiful pesticides. 
The President has proposed legislationj now being considered by the 
Congress, to more effectively regulate chemicals used for pest control 
and has ordered administrative actions to promote use of integrated 
pest management, 

regulatory actions—The Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA)^^ requires that all pesticides shipped in 
interstate commerce be registered with EPA. The agency may cancel 
a registration when the label of the product, if complied with, is 
inadequate to prevent injury to "man and other vertebrate animalsj 
vegetation, and useful invertebrate animals," A registrant can appeal 
EPA's cancellation notice through a complicated process that may 
include public hearings and review by a scientific advisory group, 
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Suspension of a pesticide registration whlch^ unlike cancel lationj stops 
intestate shipments immediately can be initiated only when the prod- 
uct presents an ''imminent hazard,'' 

In 1971 EPA initiated regiitration cancellation proceedings under 
FIFRA against DDT, Mirex, 2,4fi,-T, aldrin, and dieldrin. After 
eKtensivo hearinp^ on June 14, IDTS^ EPA banned nearly all uses 
of DDT.'*^ The Administrator said that the continued use of DDT 
■ over the long tern, except for limited uses, posed an unacceptable 
risk to man and the environment. Because of DDT's persistence 
in aquatic and terrestrial environments^ Its insolubility in waterj and 
its proper*iity to accumulate in the food chain and to be passed 
up to higher fomis of life, the Administrator found that no warn- 
ing, even if followed, could prevent injury to man and other ani- 
mals. EPA's order will not bo effective undl December 31, 1972, 
to allow time for training people in the application of substitutei, 
most of which are highly toxic but which degrade more quickly, An 
appeal of the order has been filed by DDT manufacture^'*^ seeking 
revision of EPA's decision. The Environmenml Defense Fund has also 
filed an appeaP^ seeking an immediate ban and reveiml of EPA's 
decision to consider pennitting use of DDT on three minor crops. 

The EPA Administrator has limited the use of Mirex against the 
fire ant,^^ an insect that inhabits certain parts of the Southern United 
States. Not only do fire ants have a painful bite, but they also buUd 
mounds which interfere with agricultural machinery. EPA-s deeiBion 
prohibits aerial spraying and broadcast application of Mirex in 
coastal counties and bans its use near water areas generally, Ground 
broadcast application by private users is allowed if the equipment 
used is calibrated to deliver recommended label dosages. 

An advisory group report on 23435-T found that the herbicide itself 
is not a substantial health hazard but that, without proper produc= 
tion quality controls it can contain excessive levels of a dangerous 
impurity. EPA is reviewing the findings of the report and is proceed- 
ing with public hearinp, 

On June 26, 1972, EPA decided to continue cancellation proceed- 
ings against all registered uses of aldrin and dieldrin, with the eKcept- 
tion of deep-ground insertions for termite control, dipping of roots 
and tops of nonfood plants, and mothproofing of woolen textiles and 
cari^ets*^- An advisoiy group report on aldrin and dieldrin had rec- 
ommended bannini^ aerial application and foliar spraying of these 
pesticides and would have curbed certain uses around the home and 
near streamSj pondSj and waterways^ but said that seed treatment 
and direct applicatiori to soils need not be halted. Producer and 
fonriulators of these pesticides are expected to seek a review of EPA's 
decision* 

In the fall of 1971, EPA canceled the registration of three mercury 
based pesticides used to kill algae in swimming pools and in a variety 



125 



of industrial situations.^ ^ EPA took the action after its original no- 
tice of cancellation was reviewed by a scientific advisory committee 
which found that continued use \s'ould emperil health. EPA's decision 
was not appealed. Following up on the mercuiy hos^ardj EPA on 
March 1972, suspended and cancelled intentate shipment of 12 
mercury-based products used for a variety of famij garden^ and 
mitimildew purposes. EPA acted on the grounds that continued sales 
would endanger health and lead to serious environmental contamina- 
tion through buildup of mercury in the food chain. At the same 
times EPA issued registration cancellation notices for other mercury- 
based pesticides and antimildew products— ^some 750 in all. The sus- 
pensions and cancellations cover mercuiy used in painty agriculturalj 
and antimildew productSj and in other industrial uses— approxi- 
mately 1 million pounds of a total of 5,3 million pounds — or 18 
percent of all uses of mercury in 1970. 

EPA has begun an eKtensi\^e review of three persistent chlorinated 
hydrocarbon insecticides — ben^enehexachloride (BHC) ^ lindanes 
and endrin. The purpose of the review Is to determine if the use 
of these substanceSj particularly around homes and gardens and on 
pets and humansj endangers the en%ironment, 

EPA has proposed new rules for conducting administrative hear- 
ings on pesticide registration cancellations and suspensions.^^ The 
new rules call for further administrative review and public hearings 
on pesticide decisions that the public may regard as unfavorable and 
potentially harmful to human health and the environment. Previ- 
ously, the right to initiate review had been limited to the pesticide 
manufacturer whose product was threatened with removal from 
interstate marketing. The new rules would also require that icientific 
advisory committees set up by EPA to review pesticide actions solicit 
scientific data from public interest groups. Furthermore, the public 
would have the right to submiic comments on an advisory committee 
report. 

An agreement last year between EPA and the Department of 
Healths Educations and Welfare (HEW) clarified Federal agency 
responsibilities to regulate use of pesticides^ drugs, and food addi= 
tives/^° The memorandum of agreement pointed out that EPA regu- 
late economic poisonSj including pesticideSj under FIFRA and the 
Foodj Drug^ and Cosmetic Act^- Drugs and food additives which are 
not economic poisons are regulated by the Food and Drug Adminis- 
tration (FDA) under the Food^ Drugj and Cosmetic Act. Because 
some chemical applications may be subject to regulation by both 
agencies, the agreement makes clear that neither agency will approve 
the marketing of a product if it does not fully comply with the re- 
quiremehts of the law administered by the other agency. 

In his February 1972 Environmental Message^ the President di- 
rected the Departments of Labor and HEW to use their authorities 
under the Occupational Safety and Health Act " to develop stand- 
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ards to protect agricultural workei^ from pesticide hazards, A spe- 
cial task force is currently at work on this project. 

propOSid legislatlon=-In February 197h the President trans- 
mitted a proposed Federal Environmental Pesticide Control Act of 
1971 to tlie Congress. That comprehensive pesticide control legisla- 
tion contains a number of imjDortant provisions: authority to control 
pesticide use through ^^rcstricted" and "pcnTiit only" categories, 
which would require a much larger State role; streamlining of pro- 
cedures for ranccllation and suspension of pesticides; and authority 
for the Administrator of EPA to regulate tlie disposal or storage of 
pesticides and pesticide containers^ The bill has passed the House 
with some changes. The Senate Agriculture and Commerce Commit- 
tees have reported versions of the bill. 

integrated pest management=In his 1972 Environmental 
Message^ the President initiated a scries of actions to encourage inte- 
grated pest management. This approach calls for the maximum use 
of natural pest population controls — ^such as parasiteSj predatonj 
and pest-specific disoases—conibined witli the judicious use of selec- 
tive chemical pesticides. The objective is control of pest population 
levels rather tlian complete pest eradication. Integrated pest manage- 
ment ofTers the prospect of improved pest control and minimum ad- 
verse environmental impact at lower cost to users. 

The President's new program expands field testing of promising 
techniques. It also includes a new comprehensive crop-oriented re- 
search program and training of more integrated control specialists. It 
broadens federally supported monitoring of pest population levels to 
minimize pesticide applications. A forthcoming CEQ report will out- 
lino the rationale and benefits of the jsrograni and describe the con- 
cept of integrated pest management in more detail. 

toxic subitancii 

pcb's™In the past few yaarSj largely because of dramatic contami- 
nation of food or food productSj PCB's (polychlorinated biphenyls) 
has become a liouschold word. Actually^ PCB's have been used 
throughout the world for over four decades in a variety of industrial 
and consumer uses. PCB's arc particularly effective coolants and in- 
sulators for electrical transformers and capacitators. Until their use 
w^as discontinuedj PCB"S had been the ingredient that made carbon- 
less duplicating paper work. 

On May 19723 a Federal Government task forcCj headed by 
CEQ and the Office of Science and Technology (OST) recom- 
mended that all current us^ of PCB'Sj except for electrical capacita- 
tors and transformers, be discontinued.''^'' While the sole U.S. 
producerj the Monsanto Co.^ has already voluntarily limited manu- 
facture of PCB's for use in capacitators and transformers^ the task 
force found that imported PCB's represented a potential problem. 

At the same timej EPA announced that it will recommend dis- 
approval of Refuse Act pennit applications from industries whose 
discharges raise ambient levels of POB^s in rivers and lakes to 0,01 



127 



part jDer billion or more «^ Previously, on March IS, 1972, the Food 
and Drug Administration propped new and more stringent levels for 
PGB's in food and food packaging and new measures to prevent 
contmination from accidents in food plants.^^ 

The task force found that the major regulatory gap in dealing 
with PCB's is the absence of any broad Federal authority to obtain 
infonnation, to restrict use or distribution^ and to control imported 
It recommended enactment of the Administration's propc^ed Toxic 
Substances Control Act^ now pending before the GongresSj to provide 
the neca^sary authority. 

pending ligislatlun^Based on a CEQ report on Toxic Sub- 
stances^'^ the Pr^ident-s proposed ToKic Substajices Control Act ^® 
would authorize EPA to curb the use of hamrdous materials in com- 
mercial products and processes. Its aim would be to control problems 
of environmental contamination for which air and water pollution 
Jaws are inapplicable— such as PCB contamination — or for which 
such laws provide only belated, after-the-fact controls. It would 
empower the Administrator of EPA to restrict or prohibit use or 
distribution of a chemical substance if necKSary to protect health 
and the environment. The Administrator would also prescribe test 
standards for certain types of chemicals which manufacturers must 
perform before they can market such new chemicals. The Admin- 
istrator would be required to consult vAth an independent board 
of scientists before proposing action to restrict a substance or before 
proposinf test standards. 

On May 30, 1972, the Senate passed a bill embodying most of 
the features of the President's proposal The House has yet to com- 
plete action. 

lead In paint— Last year's Annual Report chapter on Inner City 
Environment discussed the serious problem of lead poisoning of inner 
city children who eat paint chips that have flaked oflF the walls of 
deteriorating buildings. Under the Lead^Based Paint Poisoning Pre- 
vention Act of 1971,^» HEW^s Bureau of Community Environmental 
Management (BCEM) administer a comprehensive program, in- 
cluding grants, scientific reseafchj and developmental activities, 
which aims to reduce or eliminate lead-based paint poisoning. To 
date, over $6,5 million in grants has been awarded to 40 communi- 
ties. Local programs are desired to detect and eliminate lead^based 
paints from all interior surfaces^ porches, and other exterior surfacei 
of residential housing on or near which children may play. 

The Lead Paint Act directs the Secretary of Housing and Urban 
Development to study the extent of the lead-based paint problem, to 
determine the most effective methods of removktg the paint from 
surfaces, and to^ report on results of his research to the Congress. 
HUD's report \yill be published in the Bummer of 1972. 

The Lead Paint Act also requires HEW to move to prohibit the use 
of lead-based paint in residential structures constructed or rehabili= 
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tated by the Federal Govemment or with Federal assistance. HEW's 
regulations fulfilling this directive were published in March 1972.^® 
In Decennber 1971s HUDj whose programs account for the majority 
of Federally assistedi ownedi or mortgaged residential housings pro- 
hibited the use of paint containing more than 1 percent lead by weight 
of the dried paint film.^^ 

FDAj acting under the Federal Hazardous Substances Actj-^ has 
set even itricter limits on the amount of lead contained in paint 
shipped in interstate commerce. Effective December 3I5 19723 p^int 
or other surface coating containing lead in excess of 0,5 percent of the 
total weight of contained solids or dried paint film is banned from 
interstate commerce. One year laterj on December SI, 1973^ the ban 
tightens furthers limiting lead content to 0.06 percent. The FDA 
standards cover all household paints^ interior and exteriors ^^d also 
cover painted toys or other articles intended for use by children. 

needs program— CEQ's Second Annual Report described the 
Neighborhood Environmental Evaluation and Decision System 
(NEEDS) j a new approach to identifying and dealing with the per- 
vasive environmental health problems of inner city communities. 

NEEDS^ first priority is to identify neighborhoods undergoing 
severe environmental and social deterioration as reflected in pollu- 
tions housingj noiiCs crowdings and health. TheUj with the aid of 
community particlpationj in-depth physical surveys and household 
interviews are conducted. The results of the surveys and interviews 
are analyzed to Betermine the nature and extent of problems and to 
serve as a basis for recommending and implementing solutions. 
NEEDS is administered by BCEM. To date, BCEM has selected 
neighborhood target areas in 22 cities. Seven cities have completed 
the survey and interview stage. By the end of fiscal year 1973, this 
first group of cities will have completed the program analysis stage 
and will begin implementing recommendations. 

radiation 

EPA is responsible for setting ambient radiation standards for air 
and water to protect public health and for advising Federal agenci^ 
on radiation matter. In cooperation %vith HEW^ the Atomic Ener^ 
Commission (AEC)^ and the Department of Defense (DOD) j EPA 
is now conducting a major review of all casting Federal radiation 
protection criteriaj standardSj guidelineSj and policies. The reviewj 
which will be finished this year^ includes contra efforts with Na- 
tional Academ>^ of Sciences and the National Council for Radiation 
Protection ^d Measurement. 

In its 1970 report^ Ocean Dumping — A National Policy^ GEQ 
saidt 

Because pf the need to keep all lources of radioactivity at the loweit pos- 
sible levelj ocian dispoial of radioactive waste ihould be a\^ided except when 
no alternative offers leis harm to man or the environment. 
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Consistent with this policy, the AEC amended part 20 of its 
regiilations for the dumpinr of radioactive waste at sea,^^ Under 
this amendment^ the AEC cannot approve any disposal of radio- 
active materials at sea unless the applicant shows that ocean dis- 
posal threatens man or the environment less than other practicable 
alternatives. Under existing AEC policy no new licenses to dis- 
|DOse of radioactive waste at sea have been issued since I960, The new 
amendment buttresses the existing policy. 

The AEG has implemented a radioactive effluent reduction pro- 
gram for all AEC-owned facilities. These facilities are already dis- 
charging radioactive effluent in concentrations well below Federal 
radiation guide standards. The Commission has established a pro- 
gram to attempt to reduce radioacdvity still further by . certain 
changes in processes and technology. AEC will review and upgrade 
its monitoring and control of the volume of effluents in order to 
reduce the total radioactivity from large volume discharges. 

The Food and Drug Administration has proposed regulations to 
equip medical and dental X-ray diagnosis equipment with new con- 
trol features to cut down padent and operator exposure to radiation 
during X-ray examination.^^ Ninety percent of all human exposure 
to manmade radiation comes from the diagnostic use of the X-ray 
machine. The new regulations would l-nit the radiation beam to 
approximately the size of the body area under examination and 
require certain technical improvements=-both to reduce exposure. 
These changes could reduce the genetirally significant dose from diag- 
nostic X-rays by as much as 50 percent or more. The proposed stand- 
ards would also sharply limit the amount of radiation leakage from 
X-ray sources and other diagnostic equijiment. Previous HEW pro- 
grams already have had a significant effect on reducing X-ray ex- 
posure. (See Chapter on environmental indices.) 

solid waste 

itimulatmg racycling— Solid wastes are a grooving environmen- 
tal problem that spasms unsightly open dumps, pollutes air and 
water^ and littere the landscape. Much of its growth stems from 
mounting pr^uction and consumption of materials that eventually 
become wastes, coupled with a decline in the percentage of material 
that is reused or recycled. 

The key to greater recycling is to improve the economics of waste 
materials compared to virgin materials. At current solid waste dis- 
posal and reclaimed material costs, this may be accomplished by mak- 
ing recycling cheaper or by incentives for the use of waste in consumer 
products. 

Industrial development bonds^=As directed in the President's 
1972 Environmental Message, the Treasury Department's Internal 
■Revenue Service (IRS) has clarified the availability of tax-exempt 
industrial development bonds for recycling facilities.^^ This ruling 
permits private flmis to use tax-exempt municipal bonds to finance 
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facilities to recycle and dispose of municipal wastra or to recover 
their owti wastes for reuse or for sale to another company. IRS ruled 
that such bonds qualify for tax-exempt status where a minimum of 
65 percent of the material recycled is solid %vaste. 

This clarification will help put recycling on a more favorable 
footing with traditional disposal methods. By making recycling oper- 
ations more economically competitive^ it W'lll offer an incentive to 
industry to use its expertise to help mlvQ municipal solid waste disposal 
problems. 

gsa paper recycllng=In the past year, GSA haa implemented 
the President's Febi-uary 1971 directive to step up Federal Govern- 
ment purchase of rec)^led paper and paper products. GSA now re- 
quires that reclaimed fibers ranging from 3 percent to 100 percent be 
used in most paper and paper product specifications^ representing ap- 
proximately $52 million or 63 percent of annual sales to Federal 
agencies under GSA paper specifications. 

Recycled paper for statjoneiy and reports is usually made from 
high quality paper mill waste materials (such as envelope clippings) 
or from high grade homogeneous postconsumer %vastes (such as used 
computer cards). It usually does not include Iow=frade postconsumer 
%vastes such as newspapers and paper boxes, For example^ this report 
is printed on paper made in part from materials recycled from such 
sources. Unfortunately such recycling does not now directly attack the 
major solid waste problem of mixed postcorisumer wasteSj which must 
be separated and are likely to contain some contaminants. 

An increasing number of GSA-controlled specifications will require 
a minimum percentage of reclaimed fibers from postconsumer waste 
resourceSj that isj those that have been discarded after use by fac- 
torieSj retail stores^ office buildings, and homes, GSA has also deveU 
oped a program to increase the amount of Government-generated 
wastepaper available for recycling, Several large Federal, office 
buildings are currently segregating recyclable^ wastepaper into sepa- 
rate %vastebaskets. This program is geared to generate greater revenue 
to the Federal Government from increased wastepaper sales and 
diminished waste disposal costs. It promotes environmental quality 
by lessening the quantity of wastes destined for already overburdened 
landfills and incineratore, . 

epa solid waste program— EPA's Office of Solid Waste Man- 
agement is actively promoting solid waste innovations through plan- 
ning and demonstration grants and technical aid to municipalities. 
Currently 46 States^ 5 interstate agencieSj and 8 regional agencies 
have EPA planning grants to improve the management and finMcing 
of waste collection and disposal systems. The emphasis of EPA's solid 
waste demonstration grant program has shifted from hardware de- 
velopment to improving markets and managerial and institutional 
practices using cuirently available technology. Resource recovery^ — 



131 



or recyc ling— demonstration grants %vill be keyed to commercially 
viable systems based on a realiitic asssessment of market conditions, 

other agencies— To improve the economic attractiveness and tech- 
nical feasibility of solid waite recycling technol^y^ the Bureau 
of Mines of the Departnient of the Interior hm supported research 
and development programs, A Bureau of Mines process for recovery 
of mineral resources from municipal incinerator residue has been 
tested successfully at the pilot plant stage and is ready for operation 
on the demonstration plant scale, 

DOT'S Federal Highway Administration has mounted a series of 
demonstration projects using waste products to build and maintain 
highways. The fir^t phase of this program was to construct ^ test, and 
evaluate waste products as roadbuilding materials at TRANSPO 
1972, held May 27 to June 4, 19725 at Dulles International Airport 
near Washington^ D.C, One of the parking lots, approximately 100 
acres in area, was surfaced with "supeoludge/' a mixture of fly ashj 
waste sulfate sludge, and hydrated lime. Also, crushed glass bottles, 
old shredded rubber tireSj and burned garbage were mixed \^th con- 
crete to pave roads. The Dulles experience will help develop future 
demonstrations and may eventually show industrial and consumer 
wastes to be a practical and economically competitive substitute for 
conventional roadbuilding materials. 

noise 

panding legislatlon=In his 1971 Environmentel M essagCj the 
President proposed a Noise Control Act which would empower 
EPA to set standards limiting the noise-generation characteristics of 
construction and transportation equipment and other equipment 
powered by internal combustion engines. The standards would cover 
such major sources of noise as automobileSj trucks^ motorcycles^ com^ 
pressofSj and off-road vehicles. The legislation would also require 
EPA concurrence on Federal Aviation Administration (FA A) air- 
craft noise standards. The bill \s ould authorize the Administrator of 
EPA to require labeling of household products and appliances^ such m 
bIt conditioners, garbage grinders, and vacuum clmners, It would 
also direct EPA to coordinate existing Federal noise research and con- 
trol programs and to publish criteria and control technology docu- 
ments relating to noise. The House has passed a bill based primarily 
on the President's proposals,^® and the Senate has completed hearinp, 

epa noise hearings and report— The Clean Air Amendments of 
1970 established an Office of Noise Abatement in EPA and re- 
quired a report to Congress on noise problems and impacts, EPA's 
report was released early in 1972 after a series of public hearings in 
eight major cities. It concluded that noise increases the risk of hear- 
ing impainnent] interferes with conveoationj sleepy recreation^ and 
the general quality of American life; and possibly induces lasting 
physiological effects in people eKpwed to high levels over a lonf-tenn 
period. 
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regulatory iCtions—On August 4, 1971, the Department of 
Housing and Urban Development (HUD) issued noise abatement 
and control regulations for its programs, These rules set noise levels 
for HUD-financed dweUing units and discourage conitruction of 
dwelling units on sites that have or are projected to have unaccept- 
able noise exposure. If applicants do not comply with its noise stand- 
ards, HUD will withhold all fomis of aid. 

There are a number of instances in which the new HUD policy - 
has prevented noise problems. A proposed new community in the 
vicinity of the Dallas-Fort Worth International Airport— currently 
under construction — ^would have been in the path of noisy jet air- 
craft. As a result of noise projections made for the airportj the land 
use plan for the new community was revised ^ to exclude residences 
and certain other uses from the noisiest areas. In addition, HUD 
delineated a projected noise zone for the proposed Loi Angeles In- 
ternational Airport at Palmdale, The Department will refuse to in- 
sure mortgages or give other forms of assistance for incompatible uses 
in noisy areas around the airport 

HUD has required structural alterations in projects slated for 
existing urbanized areas to assure quiet inside dwelling units, For 
exam pi e^ it required that central air conditioning and double glazed 
windows be installed in a New York City numng home as. a condi- 
tion for eligibility for mortgage assistance, 

gsa noise abatement— GSA has set maximum aJlowable noise 
levels for selected construction equipment at Federal building con- 
struction sites. Solicitations for construction bids issued after June 30^ 
. 1972j will include noise level limits for equipment such as tractom, 
bulldozers^ power shovels^ cranes^ derricks^ graders trucks^ air com- 
pressoi^j and pneumatic-powered tools. The noise abatement require- 
ments will become pro^^ssively tougher at specified future dates. 
This action will not only have the immediate effect of reducing noise 
at Federal construction sites but will also spur the development of 
quieter equipment, 

improving land use 
national land use policy 

In his 1972 Environmental Message to the GongresSj the President 
reaffinned his commitment to national land use policy l^slation and 
proposed two significant amendments to strengthen the land uie 
policy bill he had proposed in his 1971 Environmental Message.'^ 
The original legislation would require the StatK^ as a condition of 
obtaining Federal financial assistance, to assume responsibility for 
land use decisions which typically have an impact beyond the Icrcal 
jurisdiction where the development decision is made. States would 
be required to protect areas of critical environmental value such as 
coastal wetlands and historic districts, control land use around public 
facilities such as airports^ highway interchanges ajid major recreation 
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areas; and asiure that regionally needed development such as water 
treatment plants or low and moderate income housing is not excluded 
by local governments. 

The amendments which the President proposed in 1972 require 
that the State agency administering the State land use program ha\^ 
responsibility for site location for major airports^ highways^ and parks^ 
as well as authority for land use controls around such facilities. States 
which fail to develop adequate land use programs would lose 7 per- 
cent of the Federal hifh^vay^ airport^ and park acquisition funds to 
which they w^ould otherwise be entitled. The money withdrawn from 
a State beginning in 1975 could increase to 21 percent by the third 
year of noncompliance. Such funds would be made available to States 
complying mth the land use policy law, The net effect of the pro- 
posed nevv^ amendments would be to bring the State land use agency 
into earlier involvement with the siting and design of facilities affect- 
ing regional gro\vth and d^elopment. 

The Senate Interior Committee has reported a bill largely incorpo- 
rating the President's 1971 and 1972 proposals, The House Interior 
Committee has reported a bill with similar land use provisions^ but 
with additional provisions dealing with the public lands,' * 

maniging the public lands 

Although die Federal Government itself owns approximately 450 
million acres of public domain land^ it has never been equipped mth 
specific legislation setting forth a policy for its management^ reten- 
tion, and dispoial. The basic tools for managing the public domain 
were forged when Federal ownership ^vas expected to be short-lived 
and when the Federal role was that of a temporary custodian. The 
President proposed legislntion in I97I3 the National Resource Land 
Management Act,^- directij*., the Secretary of the Interior to manage 
the public domain lands \u protect the quality of the environment 
and declaring a policy in favor of retention of these l^ds. 

tax mcentlvis toward better land use 

The President has proposed using the tax laws to provide incen- 
tives for better land use decisions. The proposed Environmental Pro- 
tection TaK Act of 1972 ^® would discourage development of the 
biologically productive coastal wetlands by limiting certain tax deduc= 
tions for new developments in these areas. 

The Act also includes incentives that would minimize the differ- 
ence in tax treatment between demolition and rehabilitation to en- 
courage more rehabilitation of attractive and historic buildingsJ^ 
Current favorable tax treatment for mw construction often leads 
developer to raze attractive older buildings rather than rehabilitate 
themj thereby destroying significant buildings and changing the char- 
acter of neighborhoods. 

The Pr^ident has made proposals to encourage the retention and 
restoration of historically significant buildings listed on the National 
Register of Historic Places, 
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He has also proposed tax deductions for gifts of ecologically and 
environmentally important lands to nonprofit organizations or to 
State and local govemmenti/Such deductions would be allowed for 
all donated conservation related easements — even those granted for 
less than perpetuity.^® 

other pending land use proposali 

Thb Congress is continuing its review of the Administration" s other 
1971 proposals for land use controls. These include: the Power Plant 
Siting Actj^" which would require long-term planning of sites by utili- 
ties and approval of final sites by a State agency; the Mined Area 
Protection Act,®^ which would require State regulation of surface 
and underground mining; and the Mining Law^'" and the Mineral 
Leasing Law both of which would reform Federal mining ^d min- 
eral leasing practices on public lands. 

key federal land use decisions 

alaska native claims iettliment act— Of Alaskans 375 million 
acreSj 97 percent, or 363 million acres, remains in Federal hands. The 
Department of the Interior manages about 330 million of those Fed- 
eral acres^in National Parks^ National MonumentSj Wildlife Ref- 
uges and Rangeij and unappropriated public domain. Other Federal 
holdings include National Forests^ administered by the Department 
of Agriculture5 and areas set aside for the armed forces. 

The 1958 Act that gave Alaska its Statehood said that the State 
could select up to 103 million acres for its own needs, a large portion 
pf which has already been selected. The 1971 Alaska Native Claims 
Settlement Act provided that the Native Alaskans (approximately 
9O5OOO Indians, Eskimos and Aleuts^ of which 55,000 still live in 
Alaska) could select 40 million acres in fee title and receive $962.5 
million over a period of years in settlement of their aboriginal claims* 

The 1971 Act gave the Secretary of the Interior 90 days from its 
effective datej December ISj 197 13 to review Alaska's unr^erved 
public lands and detemiine whether any portion of these lands should 
be withdrawn. It also directs the Secretary to maJce withdrawals of 
Up to 80 million acres of land which he finds suitable for addition to 
or creation as units of the National Parkg National Forest, Wildlife 
Refuge^ and Wild and Scenic Rivers Systems. 

On March 9j 19723 the Secretary withdrew 80 million acres for 
further study of their suitabilit)^ for these four systems.'^ He also 
withdrew an additional 45 million acres from all appropriation ex- 
cept metalliferous mining. These lands embrace acreages pptentially 
valuable for a wide variety of possible useSj including any of the four 
systems, multiple use for timber and minerals management^ hunting, 
and recreation. They will be studied for disposal or retention by the 
Federal Government. 

Finally, the Secretary withdrew some 40 million more acres for 
native selections in addition to the 59 million acres already withdrawn 
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by the Act. TFiis gives the natives some 99 million acres from which 
to choose their final 40 million acres. Some of the remainder there- 
after could be selected by the State. The Native Claims Act also 
estabiished a Joint Federal -State Land-Use Planning Commission, 
which is critical to sound land use planning in Alaska. 

alaska pipelms=On May ll, 1972, after more than 2 yean of 
study and the filing of a mUltivolume final environmental impact 
itatement, the Secretary of the Interior announced his decision to 
grant a right-of-way permit to a private consortium of oil companies 
to build a trans-Alaska pipeline. The Secretary considered an alter- 
nate route through Canadaj but noted that some environmental nsks 
would be involved with either route. He pledged that the Departrtient 
would take strict measures to minimize potential pollution from the 
Alaskan pipeline. He also said that the Alaska route was in our best 
national interest because it would guarantee the quickest delivery of 
oil to the west coast through a secure pipeline located under the total 
jurisdiction and for the exclusive use of the United States, 

Whether the permit is actually granted hinges now on the r^olu- 
tion of a court injunctibn against the Secretary which halted further 
construction of a road necessary to lay the pipeline. 

big cypress— In November 1971 the President announced a pro- 
posal to acquire sufficient Federal legal interest in the Big Cypress 
Svvamp north of Everglades National Park in Florida to protect it 
from private development,^^ More than half of the ground water 
flowing into T 'erglades National Park comes from the Big CypresSj 
and the Park's pr^ervation depends upon this supply of fresh water. 
Aside from its importance to the Park^ the Big Cypress also provides 
the critical water supply for much of the southam Florida Gulf coast 
which has important aesthetic and economic features. The larger 
ecosystem of which Big Cypress is a part is the Nation*s only signifi- 
cant subtropical marsh area. 

Under the President's proposal j the Secretary of the Interior would 
acquire interest in up to 547,000 acres of private land and approxi- 
mately STjOOO acres of publicly owned land^ to be known as the Big 
Cypress National Fresh Water Reserve. The Reserve would be ad- 
miniitered by the Secretary of the Interior in accordance with the 
laws applicable to the National Park System or by State or local gov- 
ernments if they agree to a numter of conditions for protecting the 
swamp's unique natural environment. Some pordons would be man- 
aged as scientifiCj ecological study areas, and acquisidon would pre= 
serve important habitat for at least nine endangered species of wild- 
life as well as many species of exotic plants and flowers. (See Figure 
Ij a map of the Big Cypress National Fresh Water Reserve and the 
Everglades National Park,) 
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Squreei Depirtmint of th€ Intirisr 



praserving our natural haritaga 
national parks centennlil 

The National Parks System celebrates its centennial year in 1972. 
Beginning with Yellowitone National Park 100 years ago, the system 
has grown to embrace 285 National Parks and Monuments, National 
Recreation Areas, National Seashores, Historic Sites, and other ar^. 
By 1971 the National Park System covered 30 million acres of 
federally osm^d land in 47 States, the District of Columbia^ Puerto 
Rico, and the Virgin Islands and served over 201 million visitors* 

On January 5, President Nixon proclaimed 1972 as the National 
Parks Centennial Year mid called upon all Americans to take part 

137 



in centennial events. The year is being celebrated with banquets 
exhibitions, synipDsia, and five centennial commemorative stamps 
From September 21=27, 1972, at Grand Teton National Park, mora 
^an 500 representatives from almost 90 nations %vill take part in the 
Second World Conference on National Parks, They wilf exchange 
ideaj and information from around the globe. The confei^nce will 
be sponsored by the IS^member Centennial Commission and the In^ 
temational Union for the Conser\^ation of Nature and Natural 
Resources, Prior to the conference^ ceremonies will be held at Yellow= 
stone to commemorate the 100th anniversar>^ of the ^tst National 
Park. 

legacy of parks 

In urban America, where 7 out of every 10 A/mericans live on 1.5 
percent of the Nation^s land area, only one^ourth of the Nation's 
recreation facilities and only 3 jDercent of its public recreation lands 
are reasonably accessible. The President's Legacy of Parks Program 
initiated early in 1971, was intended to insure the availability of open 
space and recreational areas closer to where people live. The program 
includes an accelerated effort to transfer surplus Federal lands to 
State and local governments for park and recreation use. 

Before the legacy of parks program began, surplus Federal lands 
could be turned over to State and local goveniments for park use 
only if purchased at 50 percent of fair market value. As a result of 
new legislation, Federal lands can now be transferred to State and 
local park jurisdictions at a discount of up to 100 percent of their fair 
market value. 

The President's Property Review Board, established by Executive 
Order 11508" has the job of searching for underutilized Federal 
lands which may have recreation potentiaL As of June 28, 1972, 144 
properties had been made available for recreational use, covenng 
approximately 20,000 acres in 39 States ^d Puerto Rico. Their esti^ 
mated fair market value is over $98 million. Most of them are located 
m and near cities, where the need for open space is greatest. 

Another major facet of the Legacy is the Interior Department's 
Land and Water Conservation Fund. In fiscal year 1972 appropria^ 
tioni for the Fund's multiple activities totaled $365 million, some 
1255 million of which was matched with State and local funds 
for comprehensive recreation planning, land acquisition, and facility 
development. 

The fund is also providing $101 million for Federal agencies to 
buy land to preser\^e our natural and historic heritage in National 
Parks, Recreation Areas^ Historic Sites, Wildlife Refuges, and Wild 
and Scenic Rivers and Trails. The fiscal year 1973 budget calls for 
expenditures of nearly $200 million for the State grant^in»aid pro^ 
gram and nearly $100 million for authorized Federal land 
acquisition. 

Cash obligations for the entire life of the fund-s grant pro- 
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gram have reached the $1 billion nmrkj $500 million of it in State 
and local matching funds. More than T^SOO projects have been ap- 
proved by Interior's Bureau of Outdoor Recreation— over half 
approved since early 1 969. 

Several closely related HUD programs (open ^aco landj urban 
beautificationj and historic preservation) have been replaced by a 
single comprehensive aid program. The new consolidated open space 
program enables HUD to provide assistance to State and local gov= 
arnments from a single source for the full range of activities included 
in park acquisition and development^ for environmental improve^ 
ments on publicly owned or controlled land^ and for preservation of 
historic buildinp and sites. 

Complementing his May 1971 proposal to establish a 23j000-acre 
Gateway National Recreation Area in the New York City areaj which 
has passed both Houses and is awaiting ronferencej the President 
has now proposed a Golden Gate National Recreation Area in 
California"s San Francisco Bay region.*^ With Congressional ap'* 
provalj two of the Nation's most scenic gateways=^each with vaJuable 
cultural^ historic and recreational asiets and each accessible to millions 
of people— will become available for widespread use. The Golden 
Gate Recreation Area would run along 30 miles of beautiful beaches 
and coastline north and south of the Golden Gate Bridge with bound- 
aries embracing some 24j000 acres of eKisting State and county park- 
land, undeveloped military reservations^ and private lands, (See Fig- 
ure 2^ a map of the proposed boundaries of the Golden Gate National 
. Recreation Area. ) 

off-road vahlcisi 

In his Environmental Message of 19723 the President announce 
the issuance of an Executive Order imposing controls over the use 
of off-road vehicles (ORV's) on public lands.^'® In the last few y^rs 
the number of motorcycles^ trail bikeSj dune buggies^ swamp buggieSj 
snowmobileSj all-terrain vehicIeSj and other ORV's has multiplied 
to over 5 million. The Department of the Interior's Bureau of Out- 
door Recreation predicts that ownership and use will continue to 
grow at a dramatic rate.^^ The President's Executive Order recognizes 
that ORV^s are a legitimate fonn of outdoor recreation when used re- 
sponsibly. But too often the.^ vehicles are operated far from devel- 
oped trails and roadSj damaging fragile ecological areaSj disrupting 
wildlife in their natural setting^ and conflicting with recreational uses 
that require solitude. Noisy ORV's conflict sharply with more tradi- 
tional uses of natural areas by hikers^ backpackenj hot^eback ridei^j 
and campers. Under the Executive Orderj heads of Federal land 
managenient agencies must develop^ by August 1972| regulations for 
ORV usage aimed at lessening daniage to natural resources and wild- 
life and minimizing conflicts with other recreation uses. The ag^= 
cies will designate areas where ORVs may or may not be used and 
will sj^cify operating conditions. ; 
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wilderntis areas 



The 1964 Wildemess Act^" set ajide 54 areas consisting of about 
9.1 million acres of land^ mostly in the Western States. Since then, 
sonie 33 new areas — about L3 million acres— have been added. In 
his 1971 Wilderness Message^ the President endorsed all 13 areas 
proposed to the Congress by the pfevious Adniinistratlon and pro- 
posed 14 new areas. Subsequentlys four other areas have been pro- 
posed to the Congress. Two of the 31 proposed areas have been des- 
ignated as wilderness by Oongress.®^ The other 29^ comprising saveral 
million acreSj have not been enacted. 

In IQTZj 18 new areas were propDsed^ which would add another 
1.3 million acres to the Wilderness System. Eight lie within National 
Forests^ four within National Parksj and six within National Wild Ufa 
■Refuges. Congressional approval of all pending proposals would 
bring the Wilderness System to a total of 15.2 million acres. 

Unfortunately^ few of these wilderness areas are in the Eastern 
United Statesj where most of the people live. In his 1972 Environ- 
mental M^sage5 the President directed the Secretaries of Agriculture 
and the Interior to identify areas in the East that have Wilderness 
jiotential. He also announced that the program for review and 
recommendations of new additions to the National Wildemess Sys- 
tem haa been brought back on schedule and that the 1974 deadline 
will be met, 

wildlife 

predator control— The ^videspread uie of highly toxic poisons in 
predator control programs^ particularly on public landi in the West^ 
has been of increasing concern to the public^ conservation groupSj 
and Federal land managei^. These poisons endanger beneficial birds 
and animals and disrupt the ecosystem. 

Last year the Council on Environmental QuaUty and 'the Depart- 
ment of the Interior appointed an'Adviiory Committee on Predator 
Control to study the entire issue of predator and related animal con- 
trol activities. In its report^ Predator Control — 1971^ the Com- 
mittee found that persistent poisons have been applied to range and 
forest lands without adequate knowledge of how they affect the 
ecology or whether they actually prevent loss of livestock, The large- 
scale use of poisons for control of pi^dators and field rodents has 
unintentionally killed other animals and damaged natural ecosystems. 
The Committee concluded that necessary contfol of coyotes and other 
predators can be accomplished by methods other than poisonSi 

On the basis of this report^ the President issued an Executive 
Order barrings with certain exceptionsj the use of poisions for pre- 
dator control on all Federal lands, Also^ EPA has suspended and can- 
celled registrations for poisons used in predator controh^^ EPA's ac- 
tion covera all uses of the jwison "1080" and predator control uses of 
cyanide and strychnine. The President has also proposed legiilation ®^ 
to shift the emphasis of the current Federal predator control program 
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to one of research and technical and financial aid to control predator 
populations by means other than poisons. The prop^d legislation, 
passed by the House w'ould repeal the Act of March 2, 1931j^® au- 
thorizing the control of predatoiy animals on Federal lands. 

endangered spades— Nearly 400 species are currently listed as 
endangeredj either in the United States or worldmde. Although there 
are some species once threatened with extinction that are now 
thought to have been saved^ the threat remains ^d can be expected 
to grow in intensity as habitat is converted to human use, CEQ 
warned in its Second Annual Report that "from the available evi- 
dence, it would appear that populadons of many — -but by no means 
all— species of nongame \sdldiife are declining to some degree." 

In his 1972 Environmental Message^ the President proposed 
legislation that would, for the first time, make the taking of an 
endangered species a Federal crime.^° The law would extend the 
definition of -'endangered'' to include forms which are "likely to' 
become endangered/' pennitting action to be taken before species 
are on the cridcal list.. The proposed legislation would also enable an 
international species to be listed if it is threatened throughout a sig- 
nificant portion of its range, 

Within the past year the United States has halted all harvesting of 
whales and commerce in whales and whale products. The Secretary 
of the Interior placed all eight commercial ipecies on the endangered 
species list, prohibiting impoj^^ of whale products into the United 
States.^^° The Secretary of Commerce denied the license renewal ap= 
plicadon of the last remaining U,S, whaling operation, ending this 
country's long whaling histoxy.^" (See Chapter 3, on international 
aspects of the environment^ for a fuller discussion of marine mammal 
protective activities, ) 

environmental research 

In 1972, for the firtt time, the President sent a Science and Teeh= 
nology Menage to the Gongress,i®- The message, coupled with 1973 
budget requeitSj reflects a new priority for meeting civilian needs- 
including environmental needs — with technology while military and 
space-oriented research programs are ivinding do^vn. 

In his 1973 budgetj the President *. mounced an $88 million in= 
crease In energy research^ or 22 percent over fiscal year 1972. The 
total of $450 million would be targeted to developing newj cleaner ^ 
energy sources^ such m the liquid metal fast»breeder reactorj and for 
converting coal into pipeline quality gas, It also will fund research on 
fusion power, solar energyj and magnetohydrodynamics, 

The President also announced stepped-up research in other areas. 
As discussed earlierj ho initiated a new research and demonstration 
program for integrated pest management, The fiscal year 1973 DOT 
budget requests over $19 million research and development funds to 
reduce airplane noise, compared to only $8 million in fiscal year 1 972. 
The Nadonal Aoronautics and Space Administration has requested 
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$12 nHllion in fiscal year 1973 for aircraft noise reduction research. 
dot's fiscal year 1973 budget also calls for §17 million for urban 
mass transit research and development stressing improved bus design 
and operations^ bus pollution control^ and new transit techniques. 

On January 31, 19725-^^ the President transmitted to the Congress 
a joint HEW— EPA study on the health effects of environmental pol= 
lution, The report concluded that the Nation needs more research on 
identifying agents entering the environment and on assessing their 
toxicity and impacts on biological syitems. Intensified efforts also are 
needed to find wayu to test nesv agents before they are ssndely dis- 
tributed and to develop a scientific understanding of the effects of 
combinations of chemicals. The fiscal year 1973 budget has funds set 
aside to gain a better scientific understanding of the effects of en- 
vironmental pollutants on human health. Research on the health 
effects of pollutants was singled out for special emphasisj with a pro- 
posed increase from $1 15, to $134 million — or 35 percent— from fiscal 
year 1972 to fiscal year 1973, Sizable portions of the new money will 
be given to EPA to study the health effects of air pollutants and to 
HEW's National Inititutes of Health to consider the carcinogenic 
properties of chemicals. 

The National Science Foundation-s research and development pro« 
gram will increase from $486 million in 1972 .to $563 million in 19735 
focusing funds on projects aimed at better understanding of the 
environmental sciences and at advanced technologies^ such as solar 
power. 

Research designed to better understand the impact of pollution 
upon ecological processes continues to receive high priority from 
Federal agencies. The National Oceanic and Atmospheric Adminis- 
tration (NOAA) has a number of programs undenvay. Working with 
the Smithsonian Institutions the Department of the Interior^ and 
othei^5 NOAA marine biol^ists have developed a comprehensive 
long-term program of marine mammal research. These efforts com- 
bine Federal research with those of the nongovernment scientific 
and academic community. Generated at the 1971 International Con- 
ference on the Biology of Whales^ the NOAA program recognizes that 
we currently have only scant basic scientific knovvledge about whales, 
NOAA is expanding its research and development efforts on ocean 
proceiies and marine resources, Studies will probe environmental 
problems in the world" s oceans and focus on selected nearshore ocean 
areas. NOAA is also studying various aspects of weather modi fi cation ^ 
including research into mitigation of the intensity of hurricanes^ 
snowfall redistribution, and the allevation of drought* Mathematical 
models of climate modification and of broader circulation of the 
atmosphere and the oceans are being developed to augment the 
research effort 

The National Bureau of Standards assisted EPA in measuring the 
scope and magnitude of noise as an environmental problem and is 
working with the AEG to develop standard prQCedures for measur- 
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ing and assessing environmental deposits of trace levels of radlo» 
activity produced by nuclear power reactors. 

A number of agencies are concerned with developinf better 
methods to prevent and clean up oil ^ills. In 1972 EPA spent $3.9 
million on research on the effects of oil and hazardous materials spills, 
and on technology for controlling them, EPA also constructed an oil 
and hazardous materials test basin at its laboratory in Edison, N.J. 
The Coast Guard has supported the development of oil spill contain^ 
ment devices and has tested prototypes on the high seas. The Coast 
Guard, Maritime Administration, and Navy Department have also 
conducted research into oil-water separators, tank membranes, tanker 
design, and other technological innovations to minimiie the discharge 
of oil 

DOT is conducting an assessment of the meteorological and en- 
vironmental effects of high altitude aircraft Under its Climatic 
Impact Assessment program (aiAP), DOT is investigating the 
complex interactions between aircraft emissioni in the upper 
atmosphere, the chemistry of the natural components of the strato- 
sphere, and the dvmamic motions of the upper atmosphere; including 
dispersion and transport. In the past )«ar, OIAP has started measur- 
ing engine exhaust emisrions under simulated cruise conditions ; spon- 
sored global measurements of ozone, water vapor, and particulates 
from high altitude balloons; developed new high sensitivity apparatus 
for measuring nitric oxide at high altitudes; and obtained new 
measurements of reactions of ozone with other elements in the upper 
atmosphere. The results of the CIAP assessment will be reported in 
1974. - > 

Last year's Annual Report discussed the convenion of part of the 
Pme Bluff Arsenal in Arkansas fmm a biological warfare materials 
development facility to a National Center for Toxicol ogical Research. 
That facility, joindy admimstered by the Food and Drug Administra- 
tion and EPA, has started to develop protocols (procedures for con^ 
ducting tests) to examine the biological effects on test animals of low 
d^s of chemical substances over long periods of time, 

The Atomic Energy Commission's new aquatic ecology facility at 
the Oak Ridge National Laboratory (ORNL) in Tennessee is 
analyzing the impact of thermal discharges fr^m powerplants on fish 
and other aquatic life. Through such research, ORNL scientists hope 
to be able to predict possible adverse or beneficial environment^ 
impacts' from thermal discharges for use in assessing individual 
nuclear powerplants. This type of practical data will be particularly 
useful in picking sites for plants or designing cooling systems. ORNL 
will also study the interactions of temperature and. radioactivity on 
aquatic organiims. 

^ In a survey of Federal ecological research, the CEQ-Federal Goun-^ 
cil for Science and Technology (FCST) Committee on Ecological 
Research reported a 26»percent increase in Fedeml support of eco^^ 
logical research between fiscal year 1971 and fiscal year 1973. The 
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research focused on ecosystems functions^ interactions between orga- 
nisms and their ph)^ical and chemical environmentSj and the impact 
of man and his technology on natural systems. Most of the increased 
research aims to help resolve specific ecological and environmental 
problems. Because serious gaps in knowledge still exists CEQ, and 
FCST are jointly identifying the major national goals in ecological 
research, 

NOAAj EPAj DOT5 DODj and Interior are working on a joint 
U.S. -Canadian program of environmental and water resources re- 
search for the Great Lakes. This effort is expected to develop a 
sounder scientific basis for Great Lakes water resources management 
and to aid in solving problems of water quality and supply, 

anvironmsntal education and training 

The spectrum of environmental education extends from training 
thousands of environmental scientists^ engineerij and technicians to" 
increaang the general public's awareness and understanding of 
environmental problems. 

EPA's training grant programs cover the fields of air and water 
qualityj radiation^ and solid waste. Grants are awarded to colleges 
and universities with heavy emphasis on the education of master's 
and doctoral level prbfessionals. In fiscal year 19723 EPA budgeted 
over $10 million for graduate education gmnts for 114 unive^ity 
and 22 other programSj with more than one-half of the total desig- 
nated for water quality. EPA Environmental education efforts also 
encompass grmts to undergraduate and secondary schools, as well 
as public inforxnation services. 

Under the Environmental Education Act of ISTO,*^* tiie Office of 
Environmental Education (OEE)^ a division of HEW's Office of 
Education (OE)^ administe3re a wide-ranging gmnt program. The 
program funds projects in training, curriculum development, com- 
munity education. State planningj and evaluation of environmental 
education activities. In the past yearj OEE has awarded grants for 
projects as diverse as neighborhood recycling education centers and 
comprehensive environmental education planning ait the junior high 
school level. In fiscal year 1972j OEE budgeted $3 xnllKon forgrante 
under the Act and augmented its environmental education efforts 
with i$l L2 million in additional funds from other OE programi, 

In fiscal year 1971, the National Science Foundation (NSF) sup= 
ported projects amounting to $5.7 million in areas related to en- 
vironmental education. These efforts include student and instructor 
training and curriculum development for elementary and secondary 
schoolSj as well as colleges and universities. 

The Department of the Interior's National Park Service has deveU 
oped a three^pronged approach to environment education. Its Na« 
tional Environmental Education Development (NEED) program 
develops and distributes curriculum materials on environmental prob= 
lems and processes to elementary, junior high^ and high schools, 
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NEED materials for sixth grade classes are already available. Ma» 
terials for other grades will be completed and published later this 
year and in 1973. The Park Service has also designated 80 National 
Environmental Study Areas (NESA) within the National Park SySf 
tern. Through a cooperative program with the U.S. Office of Educa^ 
tion^ the National Education Associationj and local school systems^ 
these areas are available to students and teachers to examine in a 
natural setting the relationships of man to the natural environment. 
In a related effort to preserve naturally significant environment study 
areas not under Federal jurisdiction, the Par3s Service designates 
National Environmental Education Landmarks (NEEL) . To date 1 1 
such areas have been identified under the NEEL program. 

the prasidant's environmantal marit awards program 

In October 1971 the President initiated an environmental merit 
awards program to recognize environmental services by youth 
throughout the country. The awards are given to students at elemen- 
tary, junior high, and high school levels for outstanding environ- 
mental projects. On April 20^ 1972, the President established by 
Executive Order an Advisory Committee to the awaits program.^o^ 
Awards for particularly significant projects are presented by members 
of the President's Advisory Committee. 

Environmental service awards recognize two levels of accomplish- 
ment. The first level (certificate of merit) is granted to all students 
or student groups who undertake and complete a responsible environ- 
mental service project. The second level (award of excellence) is 
awarded for projects considered by a judging panel to merit special 
recognition for achievement. Projects that have received awards 
include recycling centers, cleanup drives, tree plantinp^ and studies 
of local pollution problems. In a number of cases, student projects 
have resulted in new environmental ordinances or other community 
actions. 

As of June 8, 1972, the program had awarded 2,154 certificates of 
merit and 1,969 awards of excellence. At the Federal level, the pro- 
gram is administered through the Environmental Pi ;ection Agency 
and the Office of Education/ 

environmantal raorganization — a prograss raport 

Last year's Annual Report descnbed the 1970 organizational inno- 
vations that created both EPA and NOAA. During the past year 
both agencies have translated the underlying objectives of impfoved 
focus and coordination into specific action. This chapter has dis- 
cussed many of their accomplishments. 

On March 25, 1971, the President proposed legislation to establish 
a Department of Natural Resources (DNR) , bringing together all of 
the major Federal programs concerned with energy^ water^ land, and 
other natural reiources.*^^ The Department would consist of five ma- 
jor parts: land and recreation resourcei- water resources - energy and 
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mineral resources j oceanics atmosphericj and earth sciences^ and 
Indian and territorial affairs. 

The Department would include all programs now in the Depart- 
ment of the Interior^ plus a number from other agencies. From the 
Agriclihure Department^ it would embrace the Forest Service^ the 
Soil Conservation Service^ relevant sections of the Economic Research 
Service^ and the soil and water conservation research functions of the 
Agricultural Research Service, Policy and planning functions of the 
Army Corps of Engineers would be transferred to DNRj as would 
civilian po\ver functions of the Atomic Energy Commission and pipe- 
line safety functions of the Department of Transportation. AH of 
NOAA and the Water Resources Council %vouId be transferred to 
DNR. 

This proposal for better organization and direction of the Federal 
Government"i natural resource programs still a\vaits Congressional 
action. Only one hearing has been conducted by the Senate and none 
by the House. 

suprema court anvironmantal dsclsions 

As the chapter on Law and the Environment of CEQ's 1971 An- 
nual Report indicated^ the lower Federal courts have been carrying 
a heavy load of environmental litigationj particularly of casei in- 
volving the National Environmental Policy Act (NEPA). Environ- 
mental litigation continued at an even higher level during this pajt 
year^ as Chapter 7 of this year's report^ on NEPA3 illustrates. There 
were also a significant number of decisions in environmental cases by 
the U.S. Supreme Court this year. These decisions deserve special 
attention because they carry important implications both for die 
substantive development of the law in several areas and for future 
FederaUState relations in environmental control activities. 

The Supreme Court's 1971 tenn opened when the Court denied a 
temporary injunction to stop the AEC from carrying out a scheduled 
underground nuclear explosion code named Cannikin on Amchitka 
Islandj Alaska. In Committee for Nuclear Responsibility v, Schles^ 
inger,^^^ the test was challenged on the grounds that the NEPA envi- 
ronmental impact statement was inadequate. Both trial and appellate 
courts had refused to grant temporary injunctions against the test. 
The Supreme Court's decision came at noon on the day that the re- 
quest was considered, Later that afternoon the test was carried out. 
Beset by unusual time pressures the Court, by a close decision, refused 
to delay the test for a determination of the adequacy of the environ- 
mental impact statement. 

Next, m Sierta Club v» Morton (the Mineral King case)j^°^ the 
Court heard a challenge to the legality of a ski resort development on 
Federal land in California's Sierra Nevada Mountains, Rather than 
dealing with the merits of the acrion^ the Court held that the Sierra 
Club had not established the statutorily required interest in the area 
to have standing to press its claims. The Court did^ however^ confirm 
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that environmental grounds were a basis for challenging Federal 
actions and that plaintiffs would have standing if they could prove 
they were damaged by actions of the Govemment. The case is dis» 
cussed further in Chapter 1^ on NEPA, 

Problems of FederaUState conflict in setting environmental stand- 
ards for radiation emissions next drew the Court's attention. In 
NoTthBrn States Power^ Co. v. Minnesota,^^^ the Supreme Court af- 
firmed a decision of the Court of Appeals for the Eighth Circuit which 
held that nuclear-fueled electric generating plants are subject only 
to radiation regulations imposed by the Atomic Energy Commisiion 
under the Atomic Energy Act of 1954 and not to stricter State 
regulations. 

In Illinois v. City of Milwaukee,^^^ the Court refused to pennit 
Illinois to file an original complaint in the Supreme Court against 
four Wisconsin cities and two local sewerage commissioni. Illinois 
charged that these Wisconsin cities and sewerage commissions were 
causing pollution of its water. 

Under the Constitution the Supreme Court must take jurisdiction 
as a trial court when one State sues another. But in this case, the 
Court was able to refuse jurisdiction by holding that political sub- 
diyisions of a State (i.e., the Wisconsin cities and sewerage com- 
missions) should not be considered as States for purposes of manda-' 
tory Supreme Court juriidiction. Nonetheless^ it held that a Federal 
district court in Wisconsin did have jurisdiction to hear Illinois' claim. 
The Supreme Court then laid down guidelbes for the Federal district 
Courtis consideration of the c^e, It stated that polidcal subdivisions 
of Wisconsin have a duty to abate pollution of intei^tate waters or of 
the air in an identifiable intestate watershed. The Federal district 
court could enforce this duty under a Federal common law of 
nuisance. 

The opinion spoke only of the ■■govermnent's" use of the newly ar- 
ticulatid common law remedy. Thus^ the opinion suggests that while 
private citizens may be unable to use this remedy, it cleariy is available 
to States and may well be available to the Federal Government. This 
decision could involve the Federal district courts in antipollution 
cases in a major new way, 

After the'Illinois decision was announced, the Justice Department 
amended, its complaint against the Resefve Mining Co. of Minne- 
iota (discussed earlier in this chapter), originally filed under the 
Federal Water Pollution Control Act and the Refuse Act of 1899^ 
to include a cause of action based upon the Federal common law 
enunciated in Illinois v. City of Milwaukee, Thus, the Justice De- 
partment has indicated that it hopes to participate actively in devel- 
oping the new Federal common law of nuisance. 

Durmg this past year, the Supreme Court has taken some careful 
steps to define its role and the role of the Federal Judiciary in en^ 
vironmental law% It made an im|30rtant contribution to the law of 
standing by affinning the right of plaindffs to challenge Federal ac= 
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tiona on environmental grounds {Mirwral King) , And it has opened 
a whole new area of Federal common law (JUinois v. Milwaukee) , 

congressional activities 

This chapter has discuMed numerous pending Presidential environ* 
nriental proposals at various stages of Congressional revievv and action. 
The Ninety-second Congress haa enacted only three of the many 
legislative initiatives proposed by the Preiident. These include two 
laws which should help to reduce vessel collisions and resultant spills 
of oil or hazardous substances— the Ports and Waterways Safety 
Actj-^^' which gives the Coast Guard authority to establish vessel 
traffic control .systems in our busy harbors and coastal waters, and 
the Vessel Bridge»to-Bridge Radio-Telecommunications Act^^-- which 
requires radiotelephone communications brtvveen ships. A thirdj 
the Surplus Property Act Amendnients/*^ provides that Federal 
historic properties transferred to States and localities may be used 
commercially^ thus enhancing their economic viability and offsetdng 
restoration expenses. 

Figure 3 summarize the status of Congressional actions on water 
qualityj pesticides^ toxic substajices^ land use^ and other envimn- 
mental l^slation proposed by the President, 

The Congress has acted upon a number of other environmental 
measures^ particularly proj^als to protect various species of animals. 
In the wake of disclosures of widespread aerial shooting of eagleSj 
Congress enacted a law making it a crime for any private person to 
shootj harass, or hunt any bird^ fish^ or other animal from an air- 
plane,"* That Act sets maximum penalties of up to $15j000 in.fines 
and a year in prison for violations. The Congress also enacted a xneas- 
ure to protect wild horses and burros on public lands. The Act 
brings the animals under the jurisdiction of the Interior Departtnent'S 
Bureau of Land Management and the Agriculture Department's For- 
est Service, Generallyj these animals are not to be destroyed even if 
they stray on private lands^ and violators can be penalized up to 
JSjOOO in fines and a ysar in jaiL 

Both Ho users have passed a bill which would establish a National 
Environmental Data System and State environmental centers.--^ The 
national system would serve as a central referral and CTOrdinating 
facility for environmental data* The State centeii would coordinate 
and combine environmentally related research and education capa** 
bilities within each State (or region if States wished to establish joint 
Centers) , 

The Senate has passed and sent to the House a bill establishing a 
national policy for managementj um^ and protection of the Nation*s 
coastal zones**^^ The bill would authorize Federal grants to encourage 
Stat^ to prepare management programs to preserve^ developj and 
restore coastal zone resources, Areas covered by the bill include 
beacheSj salt mashes, wetlands^ harborSj bays, and adjacent lands. 
The House has passed legislation calling for a 5-year moratorium on 
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Figure 3 

Status of the Liiislatiye Componshts of 
the 1971 Prasidgntial Environmental Program 



Wnter Qunliiy ' 

Npi§e EpntroM 
Qcenn Dumpirtg » 
Tdjiie Substances 
Land iJ§e Policy'^ 

Mined Areas ProlGetlan' 
Power Plant SiMng** 

EnvlfonniGntdl Finsncing ^ 
AuIhBfityi" 

Lnnd S Water CenscryotiBn 
Fynd AmenEJrnents "I 

Hi^tsfie Monumontsi" 

ReipCatiQn nf Fcdgfql 

Facilities '-I 

HistQfje Prpperty 
fmpfQyementi ' ' 

Expanded HUD ApgFpprlijijsns 
for Opi?n^ipaqe Pfdiram'^- 

Parts d Waterwiiys Safeiy''' 
Vesfej Bridge ta^Brjdg^'? 
IMGQ eonventiensj'- 



HQUiE 
Rcpgrtcd 



' redira! Waier PBllutlBn CBntfel Act Amendments af ifl7l [S 2770} 
* redgfa! Environmental Ptstlclde Qentrel Act sf 1B71, [H.R. \Q729] 
'NeiSE ContrQl Aet af 1971. (H.R. 11021] 



SEN ATI 
Hearings Reported ( Fasied 



CON. 
FERENCE 



LAW 



* Mir Ine FfSteetion ^cl oi 1971. [H.R. 9717] 
TQt\r: Substances Control Act of 197l~ [i lAlE] 

* National Land Use Policy Act of 1971. [1 toH.R. 7211] 
'NflUQfial RisQureg Land Mflnflgemint Aci of [S. S33^M B 7211! 
'Mined Areas PfofGCtlOrt Act ol 1171. (s, 993-H^R. 4704) 

Tiwer Plant Sitjng Act of ii71. [H.R, llQiS) 
Envifpnnientaj FlnanEing Aet sf 1971. Proyiilons Included In Water QiJaNty leglilatlsfi In the 
Hoyic of Repreiintaliyes, [i, iQisj - j r 

" ^Oj^^j^''^^"^^ 'he Land i ^aler eoniirvation Fund Aet of ISiS, as smended, [i, igQ.H,R, 

I? Amendmehts to Sufplui Prepertj? Aet ef 1144 and Federal Properly and Admlnlslritive 
SerViee& Aet af 19^9 to fatHilate the preiefvitlgn of tilsterje manumints. [S. USil 
flytnorl^allpri ef.ispeflses fer Relocatlnn ef federal Facllltigi. |s, 1153) 
AmDndment te National Housing Act on iniuranet of loans for Imflrevement of residential 
hislofle preBirties* [S. 3248-Qmnlbii5 Kousing Aet] 
IspiindBd HUD ApE^OPrlatloni for Open ipaces Pfogpam, [P.L. 9Miai 
Pofti s yyatirwayi safety Act, fP.L. 52^3401 
Veiisl Bridie to BrfdEe Radlotelephene Act [P.L. 92^63) 

Roqulris Seriate actlen only. IMCQ Liabijiiy Convintlsn (Civil Liability for oil Pollution 
pantoge) being held at the BtsK for fuMher actloni Amendments to 1911 OH iplll Conven- 
tiBR and IMCO Intervention Gsnventlon (tntirvention on Higti seas in ca^es of Oil ipills) 
approved by the ienati. 



ERIC 



150 



the killing of ocean mammals and on the importation of their prod- 
ucts. The Act would apply to sealSj sea lionSj whales^ porpoiseSj 
dolphins^ sea otters^ manatees^ walruses^ and polar bears. The Senate 
Commerce Committee has reported a bill that would establish a 15- 
year moratorium on the taking of marine mammals,^"® Both Houses 
have passed resolutions requesting the Secretary of State to call 
for an international moratorium of 10 years on the killing of all 
species of wliales.^^^ . 

The Congress in the past year has continued its factfinding and 
oversight hearings on environmental activities of the executive 
branch, Among other topics, these hearings have dealt with amend- 
ments to NEPA, implementation of the Clean Air Act, lead in paint, 
national enei^ needs and resourceSj long-range energy researehj 
deep port development^ implementation of the Environmental Edu- 
cation Act^ the U.N, Conference on the Human Environment^ and 
the proposed trans-Alaska pipeline. 

caq activities 

The Council on Environmental Quality has continued in the past 
year to: work with Federal afencies in carrying out the obligations of 
NEPAj coordinate Federal environmental activities^ advise che Presi- 
dent on environmental policy issues^ and inform Congress and the 
public of major environmental matters through this Annual Report 
on environmental quality and various special reports. CEQj assisted 
by many agencies^ shaped the legislative and administrative action 
progmm submitted to the Congress by the .President in his 1972 
Environmental Message, The 1972 message contained 16 major prO' 
posals- ranging from the new predator control Executive Order to a 
tax on sulfur oxide emissions. 

The Councils jointly with EPA and the Department of Commerce^ 
published The Economw Impact of Pollution Controly^^^ a prelimi- 
nary assessment of the economic impacts of air and water pollution 
abatement requirements on selected industries and on the U,S, econ^ 
omy as a vvhole, A summary of this report is reprinted in Ohapter 8. 
A soon'to-be=publiihed report on integrated pest management de- 
scribes many promising altemative techniques to minimize the use 
of chemicals in pest control, impediments to their adoption^ and the 
administration's pfogr^Ti to promote greater use of these techniques. 
The Council also released a report prepared for it^ The Quiet Revo^ 
lutioii in Land Use Control^^^'^ and together with the Department of 
the Interiorj another report, Predator Control — 1971}^^ The Quiet 
Revolution reviewed the progressive developments and actions to 
control land use in a number of States and regional areas. The preda- 
tor control report is discussed earlier in this chapter. A report on 
PCB's,*"^ also discussed earlier in this chapter^ waa prepared by an 
interagency task force under joint CEQ-OST leadership. 

In March 1972 CEQ cosponiored with EPA and the Council of 
State Govemments a national symposium on State environmental 
legiilation, (See Chapter 5 for a discussion of the symposium.) Six 
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major studies are currently underway at the Council A study on 
energy and the environment mil deal with the environmentel im^ 
pacts of energy activities. A study on recycling will analyze the envi== 
ronmental^ technolof icalj and economic aspects of resource recovery. 
A caae study of the Delaware River Basin will analyze how environ^ 
mental problems developed in this area and how the future of the 
region \sdll be affected. Studies on environmental monitoring aim to 
develop indicei of a variety of aspects of environmental quality. A 
fifth study^ on the environmental efJeets of deep water port facilities^ 
will provide an enyironmental framework for Federal decisionmaking 
on receiving supertankers in U.S. waters. A sixth, on stream chan- 
nelization, is an environmental, economic, and financial s^sessment 
of a variety of channel modification projects carried out by the Anny 
Corps of Enpneaii, the Soil aonservation Service, the Bureau of 
Reclamation, and the Tennessee Valley Authority. 

A discussion of environmental impact itatements and the CounciPs 
role m this area can be found in Chapter 7 of this report. The 
Council has expedited public notice of en^ronmental impact state- 
ment filings by publishing in the Saturday Federal Register weekly 
lists of statementi received. The 102 Monitor™ published monthly, 
aJso reports on statements filed ^d gives other background informa-' 
tion. Finally, CEQ has arranged with the National Technical Infor- 
mation Service (NTIS) and Environmental Law Reporter 
(ELR) to provide copies of environmental impact statements to the 
public at a reasonable price.^^^ 

conclusions 

^ The past year has been one of action, consideration, and new 
mitiatiyes. The Congress, involved primarily in debate on amuldtude 
of environmental proposals, has yet to take final action on most of 
the important initiatives before it. On the adminiitrative side, EPA 
moved to implement the Clean Air Amendments of 1970 with a 
number of major regulatory and itandard-setting actions, Protection 
of health from environmental contaminants vms' buttressed by the 
proposed and final cancellation and suspension of a number of 
peiticide products. Funding for the cleanup of Federal facilities has 
continued to increase drmatically. Progress in water quality^ith 
the exception of vigorous criminal and civil enforcement eflForts— 
has been slowed by Federal court decisions conceming the Refuse 
Act of 1899 md even more so by the lack of urgendy needed new 
water quality legislation, Fedeml park and recreation programs con- 
tmued to be carried out at increased levels, and wildlife protection 
has received new emphasis. Federal agencies are preparing for a new 
thrust in environmental research* 

This year there have been major steps in implementing the Cleaji 
Air Act and numerous other executive actions. At the same time, a 
wide range of new la^s^ is nearer passage. Once these new laws are 
passed, the pace of implementation can be expected to quicken even 
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more* This year and the next few yean are critical to laying the 
frMework for environmental improvement activities that will affect 
our physical surmuiidinp for decades, 
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the past year— 
continuing 
state progress 



In the pait yaarj States* have continued to allot more reiources 
and to bring imaginative thought to environmental programs. While 
niore . maupower and funds were concentrated in such traditional 
areas of concern as air and \vater qualityj many Stat^ also passed 
legislation in other environmental problem areas, among them : noisej 
solid wastej radiationj and pesticide controL Andj as part of a quick= 
enmg movement, more States have moved to enhance and protect 
environmental qua;lity by leg islating land use controls. The laws vary 
in comprehensiveness and method of control. Many cover specific 
geographic areas^ such as wetlands and coastlines. 

Two States, New Mexico and Pennsylvania, adopted constitu- 
tional amendments to guarantee protection of their environmeni:. 
Pennsylvania's "Natural Resources and Public Estate Amendment'' 
guarantees the people "the right to clean air^ pure water and to the 
preservation of natural scenic^ historic and arathetic values of the 
environment." ^ In New Mexico, environmental quality was design 
nated a fundamental right to be preserved by the legislature." North 
Carolina's legislature voted to put an amendment to conserve and pr^ 
tect i^s natural resources on the 1972 ballot for voter approval^ These 

^ThQ term **State" includes the District of Columbiaj Guam, Puerto Ricoj 
the U,S, Virg in Islands, and American Samoa where appropriate. 
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amendments are significant, not only because of their clear stateinent 
of consiituiiorial authority to buttreHH State protortioii in the area of 
environmental quality, but also becnusf* thov gls^c individuals and 
groups standing in court and in administrnlive actions, 

A% was the case in Inst year's report, limited space and data forco 
this chapter to be a selective sur%'ey. EKainples that arc cited range 
from interesting and unique innovations to actions representing 
larger trends, To cite a particular example is not to endorse the 
program. Nor should failure to describe a program or accomplish- 
ment be viewed as a judginont that it is less important or significant 
.than others. Some important activities ^ have been omitted either 
because information was lacking or because they occurred too late 
to be covered adequately. 

controlling pollution 

Setting and enforcing standards was the main thrust of State 
activity during the past year, Ap]:jropriations for pollution control, 
while continuing to grow, in many cases could not keep up with 
needs. New areas of regulation and increased need^ for planning^ 
technical, nnd legal manpower to enforce standarcls and prosecute 
polluters continue to be major problems vexing St 'tc environmental 
activities, 

broadened flical support 

Most States continued to increase their direct appropriation 
of funds for nollution control prof^rams. Some States also experi- 
mented V '"h fee systems in air and water pollution controK Figures 1 
and 2 outline the increases in the amount of money and manpovver 
set aside b'^ the States for nollution control nrofframs in air and water 
qualits'— for setting and enforcing standards and for monitoring^ 
planning, and training. Vii'ffinia and Pennsylvania are two examples. 
Virginia has more than tripled funding to support its air pollution 
control bo^rd staff for fis'^'al vears 1972=74 over the previous 2 fiscal 
years 1970-72^from $320,000 to $1,026,000, By the end of the fiscal 
year ending June 30, Pennsylvania had 30 attorneys Marking full 
time in environmental law enforcement. This is 10 times the strength 
of the enforcement staff in August 1970. 

Table 1 shows that the six New^ England and three Middle 
Atlantic States accounted for 58,9 percent of the 50 State govern- 
ments' total spending for skater quality in fiscal year 1969-70— even 
tliough only 24.1 percent of the population lived in those States, 
The eight 2vIountain States spent $1.6 million, less than any of the 
other ^^oo?ranhic divisions. No Rocky Mountain State spent more 
than $260,000 on u*ater quality control. In the Northeast regionj 
by contract, no State spent less than ISSO^OOO.^ 

Table 2 shou^ spending for air quality control by region. It shows 
that the three Middle Atlantic States and the five Pacific States led 
all others hy far in average expenditures. 
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Figure 1 

Funding and Manpower for State and Local 
Water Pollution Control Agencies 



MANPOWER 
(In thousands of man-years)' 

^ FUNDS - - 

(In milljoni) I 




FY 1971 ' FY 1972 



Uotal man-years supparted by Federal. Stitt ind Local fundi 
"Stiti fundi 

iOUfce; Envlronniintii ProteEtjgn Aganey, 1572 

Figure 1 does not include expenditures for building waste treat- 
ment facilities. In fiscaJ year 197), States and conuiiunlties contrib- 
uted $2.17 billion in grants and loans to help pay for construction of 
municipal sewage treatment facilities. New York State has mounted 
a large-scale efTort for this purpose over the past few years. The first 
phase of its pure waters program, started in ISBS, is finished. Under, 
this progranij 352 sewage treatment projects have been built or are 
undenvay at a cost of slightly over $3 billion, A $L2 billion bond 
issue has been adopted by the New York legislature to carry this 
work fonvard and to undertake other environmental programs.- 
The bond issue must be approved by the voters in the November 
election. Of the $1.2 billion, $650 million would be used to con- 
tinue cleaning up the State's waters* $150 million Is eannarked 
for public air pollution control facility grants; and $400 million 
is to preser\'e and enhance the State's land r^ources^ manage solid 
wastCj and provide fishing and other recreation opportunities* 
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Figure 2 



Funding and Manpower for State and Local 
Air Pollution Control Agencies 

/ 
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(In thsuiands of man^yearg) 




FY 1971 FY 1972 



^ Total man^years supported by Fgderil, Stati and LdeiI fundi 
-itate ind Locil not including Fodiral Funds 

Seurce* Environmintil Protectign Aisncy, 19?£ 

Several other States pasied or authorized bond issues for sewage 
treatment and other environmental facilities last yean Texas votei^s 
approved a $100 million bond issue for environmental purposes.^ 
Vennont authorized $50 million in bonds over a 10=year period for 
the construction of municipal %vatcr po'Iution control facilities^ The 
Oregon lefislature directed the State's I nvironmental Quality Com^ 
rnission to issue $100 million in bond, for pollution controL® In 
Minnesotaj the lefislature appropriated .;nO million and authorized 
a $25 million bond issuance to provide grants to municipalities for 
construction of sewage dispoial facilities.^ Missouri^ the le^slature 
passed a $20 million sewage treatment bond authorization, which 
votere must approve in the next "lection.*^ i 

Some States have developed new means ro raise funds for poU 
lution control. Wisconsin passed a law levying a to cover monitor- 
ing costs for both air and water pollution, Under me law, the State's 
Department of Natural Resources can require all persons (except 
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State Govtrnmant Expenditure for Air Quality Control^ by 
Ration and GeographlQ Divislonr Fiiaal Year 1969-70 
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municipalities) discharginf pollutants into the air or water to report 
the nature, method j and amount of the dischargG, The law calls for 
an annual monitoring fee of up to llOjOOOj based on concentration 
and quantity of pollutants to finance State-sponsored monitoring. The 
fee is to be paid by each discharger together with a $50 administrative 
fec.^' A similar law levying an air pollution monitoring fee passed the 
Senate in the legislature of Michigan^ a State that already has a 
water quality monitoring fcc.^^ It still requires approval of the House, 
Rhode Island is asking for voter approval in November 1972 of 
a law enacted by the legislature to allow the Industrial Building 
Authority to finance rntipollution equipment on eKisting industrial 
plants through a loan guarantee of up to 80 percent of the cost 
of the project,''^ 

The Ohio legislature enacted a severance tax on minerals re- 
moved from Ohio, It will raise additional revenue for the State's 
environmental programs with at least one-half of the proceeds being 
used to reclaim abandoned strip-mined areas. The tax would 
range from 4 cents per ton of coal to 1 cent per 1^000 cubic feet of 
natural gas." 

Stricter regulation 

States have been experimenting with nmv laws to upgrade 
and tighten theh^ regulatory activities. In the pastj most regu- 
latory procedures were cumbersome and time consuming. Pen- 
alties for violators of pollution laws were light. In many cases^ it 
w*as easier for firms and municipalities to pollute and pay a small 
penalty than to spend money for pollution control technology. 
Many States are stiffening the penalties for pollution and ^tnmm- 
lining their enforcement capabilities, 

air quality-=In accordance with the Federal Clean Air Act^ EPA set 
air quality standards for six of the most prevalent air pollutants: 
particulate matterj sulfur ox ides j carbon monoxide, hydrocarbons^ 
nitrogen dioxidCj and photochemical oxidants. States and other juris- 
dictions were required to submit by Januaiy 1972 implementation 
plans for meeting these standards or face the alternative ^of having 
EPA write and impose its own plan. On May 31, EPA fully approved 
14 plans and partially approved 41 plans. 

Table 3 shows the status of State legal authority to carry out air 
implementation plans, Fifty-four States and territories now have 
authority to adopt emission standards, limitations^ and other meas- 
ures geared to satisfy the requirements of the Federal Clean Air Act 
of 1970. All 55 States and territories have authority to enforce 
applicable laws^ regulationSj and standards. Fifty-one States and 
tenitories have enacted authority to abate pollutant emissions on an 
emerpncy basis. Fifty-three States and territories have authority to 
prevent construction^ modification or operation of stationary sourpes 
whose emissions prevent attaining or maintaining national standards. 
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Thirty-four States and territories Imvc autliority to require stationary 
MJurccs to install emission rnonitoring de%nces and to report the results. 

The law that Texas adopted is typical of legislation being enacted 
by States to require construction permits for facilities that may emit 
air pollutants. Under the new Texas la^v, which was passed in the 
fall of 1971 5 applieants for construction permits must submit to the 
l exas Air Control Comniission copies of all specifications necessary 
for detenTiining whether the n^w plant will comply with State air 
pollution control standards. If the permit to construct is granted, 
the peraon in charge of the plant must apply for an operating permit 
within 60 days after plant operations begin. Monitoring data uiay be 
required. 

Alabama enacted its Air Pollution Control Act of 1971 last Sep- 
tember.^' This law established an Air Pollution Control Commission 
with authority to adopt air qualityj emission^ and emei^gency episode 
standards. The Comniission was also autlicri^ed to issue peimits for 
new construction and for the modification or use zf any equipment 
that may be a pollution source The law sets penalties of up to 
$lOjO0O a day for violations of the Act or Commission regulations. 



Table 3 

Ltgal Authority Neciissary for Cirrymg Out State Air 
Quality Implamentaiion Plani (is of Miy 26, 1972) 

^ States with aythori^ ' 

Ltgislativs authority . Dis* 

. Approved approvid i 

1, Adopt ©mission itandards, limitations and otftar \ 
-:■ . measures to attain and maintain national standards. 54 1 
2r Enfore© appllcabia lawi, reguIatloriSi and standards^ 

: and seak injunctive raliaf,^^^^^^ ^^^^^ : V : : SS 0 

3* Abate poliutent emissions on an emergency bails/ Bl 4 

4. Pravtnt censtructlon, modification or operation of 
stationary iouroes whose emlsiions will prevent at- V 

talning or maintaining hatlonai itandards. ^ ^ 53 2 

5. Obtain. Information needed to determine air pollu* 

:.' tion source ob^rip^iancar^^^^^^^ ' ■ ' r Bl 14 

6. Riquira stationary iourcoi to instali emission moni- 
toring devices and report results to State which! in 
turn shall mmkm su^h information available to the ^ 

public. . ' _ 34 21 

7. Inspection and testing of motor vehicles and/or 
■_ applioatlon of transportation eontror measures and 

: land use control measufas^3 ^.7 . 11 3 . 

^ includes partial disapprovals. 
/ ^ Aythori^ that may'be.required In addition to that listed above for attaining and 
maintaining national standards. Includes District of Columbia, Guam, Puerto Rico^ 
U.S. Virgin Islands.-and American Samoa. In some cases, figures are approximations 
based 01% best available data. - 

- Havt)timetables for obtaining necessary legal authority. - - - 

" — .t/'tK r .v_7- -'^ 

■ Source: U.S. invlronmental Protection Agency. Office of Air Programs. 
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The promising new Alabama law replaced a law with many 
deficicndej5. 

Under a new Tcnneisec law." the Commiisioner of Public Health 
is now able to initiate direct enforcement actiorij thus speeding the 
pronedures* Prior to this law, it was mcem^vy for the State Air PoUu- 
tion Control Board to issue an enforcement order in each case before 
the Commissioner could take any action. In cfTectj the new law 
makes the Board an advisoiy and policy-setting organization rather 
than the primar)^ instigator of enforcement action. In addition^ 
the Air Pollution Control Division of the Tennessee Deparmient 
of Public Health now has the authority to enforce specific local air 
pollution regulations if local authorities do not do hO. Prior to pas- 
sage of the new law, it would have been necessaiy for the State to 
take over the entire local program if there were any failure,^^ 

In California, a so-called People's Lobby Initiative appeared on 
the June ballot, Tlie Initiative proposed revolutionary m^ans for deal- 
ing not only with air pollution problems but also with powerplantSj 
pesticides^ and oil and gas exploration. The Initiative proposed strin= 
gent penalties for air polluters. In a section called -^Incentive 
LevieSj" ^* any person found to siolate any air pollution law in the 
Health and Safety Code would have had to paVj within 1 day^ 0.4 per- 
cent of his prior year's gross income and an equal sum each day until 
an abatement program was undertaken. When the program %vas coni'^ 
pletedj the person would be refunded 75 percent of what he paid. In 
the June 6 ejection^ the entire initiative was defeated by about a 2-to4 
margin. 

Under the Federal Clean Air Act^ authority .to regulate emissions 
from new automobiles is reserved to the Federal Government^ — ^with 
a special exception for Califomia,"" To meet compelling and ex- 
traordinary conditions in that State, California is eligible for a waiver 
from EPAj permitting it to establish stiffer standards for new motor 
vehicles than Federal standards. All State governments retain au- 
thority to achieve ambient air quality by means other than emission 
limits on new vehicles. Thus, State activity in this area has been prin- 
cipally concerned with strengthening State inspection of emission 
^ontrol devices to insure proper operation. In addition^ some States 
h ive begun to develop new plans to regulate the use of autos in order 
to meet air quality standards (see Table 4), 

During ISTlj at least five States took additional steps to tighten 
their regulations on automobile emissions. In Califomias legislation 
was enacted requiring the use of antismog devices on all 1966-70 
care and trucks. Under the law^ the State's Air Resources Board 
authorized to set standards that would significantly reduce nitrogen 
oxide emissions. Motor vehicles coming up for 1973 registration 
must have the devices installed.^^ 

New Jersey enacted an amendment to its Air Pollution Control 
Code to require annual emission testing of automobiles. Cars that 
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Table 4 



Transportation Controls Requirad or Being Considared by 
States To Improve Air Quality 

state 

Alaska 
- Afliona 
.Arkansas 
Oah'fornm ■ 
Colorado 
Conneetleut 
r Pjitrict of Columbia 
FiDPlda 
Kentucky 
Louisiana 
Maryland 
Masaashu setts 
Minnesota 
Nebraska 
Nevada 
"New Jersey 
New IS^exica 
Neiv York 
Nortii Carolina 
Ohio 
Oregon 
PennivlvanJa 
-Tftnnessea 
Texas V . ' 
Utah 

Waihlngton 
: Wisconiin 

Souree: U.S., Environ i^ental Protection Age rcy.^ 

fail the test—being pven as part of the regular safety inspection begin- 
ning July 1, 1972— will not be allowed on the roads without coirective 
measures, 

Louisiana enacted legiilation to requirej as part of its pariodic in- 
spection program for automobiles^ an inspection of the automotive 
emission^ control devices required under Federal law for all models 
produced or sold after model year 1968 to assyre that the devices are 
operative. The law also requires the Director of Public Safety to 
promulgate standards for installing approved cmisiion control devices 
on new and used motor vehicles operating on Louisiana hlffhways 
by 1976.^^ 

Oregon legislation authorizes its Department of Environmental 
Quality to establish motor vehicle emission standards for existing 
vehicles ajid to certify emission control systems. The act also pre- 
scribes testing and licensing of persons to certify the devices,^^ 

water quality— Table 5 shows the level of State activity in carrying 
out water quality programs. By April 1972, all but eight States had 
standards in effect which were iully approved under Fideml law. All 
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50 States had some fom of monitoring system in effact, And over 
30 States had estabHshed a permit system to control water pollution 
by industry. 

new regulatory controls— Considerable mw' State water quality 
legislation control was initiated in the past yean The State of Wash- 
ington enacted legislation empowering the Director of its Department 
of Ecology to require the use of ^-all known available and reasonable 
methods of treatment" of waste %vater diicharged into the State's 
waters— regardless of established water qiiahty standards,"' Washing- 
ton is the only State to adopt sucli an appn >ach by legislation. 

Idaho and Georgia have amended their enforcement procedurei 
for water pollution. Iii the new^ Idaho lawj responsibility for pollution 
. control was consolidated in a Department of Environmental and 
Health Protection. In emergencies when it is not feasible to follow the 
Department's nomial administrative procedures^ the Idalio Attorney 
General is empDwered to take direct and iinmediate legal action 
against pollutei'S/"^ Georgia amended its Water Quality Control Act 
to abolish the Georgia VVater Quality Board and fonn a new Environ- 
mental Protection Division in the Department of Natural Resources 
with authority ov'er w^ater quality. The nB\v Division was anried with 
greater enforcement autiiority. Included in tlie new amendments 
were civnl penalties of up to $1^000 for each violation and up to $500 
for each day that such a violation continues. The law also established 
civil liability for the costs of cleaning up oil and other toxic spills and 
for the costs of restoring damaged natiuul resources. The Environ- 
mental Protection Division is authorized .to go to court directly 
against elected officials as individuals when they fail to cany out 
the provisions of the Act."^ Finallyj another amendment to the Act 
makes water quality data available without subpoena to private 
parties in private litigation. 

In Tennessee, the 27-year-old Stream Pollution Control Act was 
replaced by a new water quality law,^- Under the old statutej 
pollutei^ could only be pro^cuted if they violated a special order of 
the Stream Pollution Control Board. Special orders could be issued 
only if pollution had already taken place. As niany as eight adminis^ 
trative steps could be required before a discharger could be t^en to 
court Because of the time limits allowed for the various steps^ as 
much as 2 years could go by before the Stream Pollution Control 
Board could obtain a court order. The State had taken only five 
pollution cases to court under the old statute and had won decisions 
in only two. The mw law deals directly with this problem by making 
It unlawful to fail to apply for a discharge pennit^ to disdiarge wastes 
Nvithout a valid pemiiti or to violate either the terms of a permit 
or water quality standards. Finris violating the law may be fined 
as much as $5,000 per day. And any manager of such facilities who 
knowingly circumvents the law is liable not only for the fine but also 
for a 2-year prison tenn, 
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In Illinois^ the Pollution Control Board adopted a comprehensive 
set of new water pollution rcpilations for the State, covering both 
water quality standards e.nd water use designations, The regulations 
also cover effluent standards^ monitoring and reporting, waste treat- 
ment ]jerformance criteria^ selvage discharge criteria, waste disposal 
fmm watercraft^ discharge permits, and implementation plans,^^ 

Legislation fncreasing penalties for oil spills was enacted in New 
Jersey and Alaska. The New Jeney legislature passed a bill in May 
1971 authorizing fines for oil spills in New jersey waters. The new law 
holds offenders liable for up to $14 million in cleanup CNpenses/^^ 
In Alaska, the legislature set a ma^^'imum penalty of 1-year imprison- 
ment and a $25,000 fine for oil discharges not approved by the De- 
partment of Environmental Conser^'^ation,^* 

Florida's Oil Spill Prevention and Pollution Control Act^^ was 
held to be invalid by a Federal district court.^^ The court held that the 
law conflicts unth Federal maritime law, which preempte State and 
local law. Florida-s law imposes unlimited liability without fault 
on virtually all v^sels discharging oil or other pollutants in the 
State's territorial watei^ while going to or from Florida ports. Ter- 
minal facilities are subject to the same liability. The Supreme Court 
will hear an anneal by the State of Florida on the ruling. 

Maine's oil discharge prevention and pollution control law, %vhich 
is similar to Florida's, is plso being tested in court. It also places a fee 
on all transfer of oil along the Maine coaat. The fees collected are to 
be used to establish and maintain an oil spill clean-up fund,^^ 

States are increasingly using discharge permits and discharge dis- 
closures as an administrative device to force compliance with stand- 
ards, Maine, for example, authorized the State Environmental Im- 
provement Commission to issue licenses to industries and municipal- 
ities that discharge wastes into any State waters.^* In Washington, the 
Pollution Disclosure Act of 1971 requires those who are dumping 
pollutants into the air or water of the State to submit a record of 
those dischai^es to tlie Department of Ecology.^® 

The Oklahoma Water Resources Board adopted a new program in 

1971 requiring that major industries periodically submit detailed 
chemical analyses of wastes being discharged into waterways. To 
provide equivalent methods of analysis and uniformly accurate re- 
sults, the State now requires that all commercial and Industrial 
laboratories be certified by the Oklahoma Water Resources Board, 

In April 19725 the New Jersey legislature approved a bill empower- 
ing the State to make industries pretreat their wastes before emptying 
them into public sewer systems.*^ In Nevada and Alabama new 
laws require industries to obtain discharge permits and report waste 
discharges. 

Venmont enacted a law. in 1969 levying an effluent fee on industrial 
and municipal dischargers not in compliance with State water quality 
standards.'*^ The latest amendment to that law was passed in the 

1972 legislative session. It eliminates the effluent charge for those 
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industries and municipalities that arc adhering to pollution abate- 
ment schedules established in tdmpofaiy discharge peniiits issued to 
them by the State.'* As exphiined in last year's reportj thesQ tempo- 
rary perinits are given to dischargers who arc not in compliance with 
water quaiity standards but are \vorking toward them. Under the 
original law^ only holders of ■■discharge pennitSj^- who are in com- 
pliance with standardSj wore exoinpt froni the fee. 

Minnesota, Indiana^ and New Hampshire also took steps to control 
pollution of their rivers and lakes. Minnesota imposed controls on 
wastes dumped from boats. The Minnesota legislation requires water- 
craft to provide retention facilities in lieu of treatment devices and 
authorized the Pollution Control Agency to speed up the rate at 
which devices must be installed for particular w^aters, - Indiana levied 
an 8-cent tax on marine gasoline and will use the Income for anti- 
pollution purposes.*^ New Hampshire enacted legislation in June 
I97I5 making persons who unlawfully discharge contaminants into 
State waters liable to the State for any damage to fish or other 
aquatic life or wildlife and their habitat.^' 

A number of States have recognised the pollution problems caused 
by feedlot operations and are taking steps to control and regulate 
them. Sixteen Staces now cither have specific laws and comprehensive 
regulations on feedlots or are in the process of developing them. 
During the past yem^ Minnesota adopted regulations and standards 
governing the storage^ collectionj iransportation^ and disposal of 
wastes from feedlots. The regulations require permits for the con- 
struction and operation of feedlot waste disposal systems.*^ New 
Indiana legislation authorized the State's Stream Pollution Control 
Board to regulate feedlots/^^ South Dakota adopted new regulations 
spelling out procedures for securing a permit to discharge waste from 
a feedlot It also passed regulations for operating water pollution 
control facilities for livestock enterprises.^^ 

greater state involvamtnt~In 1969, Ohio created the Ohio 
Water Development Authority (OWDA) to help provide sewage 
treatment systems to municipalities and industries. This year Ohio 
empowered OWDA to take over and improve any sewage systenas 
that fail to meet the standards set by the Water Pollution Control 
Board.^^ In addition, Ohio's Deparfment of Natural Resources haa 
been combating water pollution by wielding its enforcement au- 
thDrity under the 3-year-old Stream Litter Law.^^ 

Some States are attempting to develop area or watershed protection 
programs. For eKample^ California is working jointly with Nevada on 
a comprehensive watershed protection program in the Lake Tahoe 
area. An advanced w^aste treatment plant installed on the California 
side of the border provides 98 percent treatment before the effluent 
is pumped to a storage reservoir outside the Lake Tahoe drainage 
basin. In Virpnia, the State. Water Control Board is developinf plans 
for a project described as "Tahoe East'' at the Occoquan Reservoir* 
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The board made a major break with the pan by adopting a policy 
of treating the sewage cfTIuent to very high leveb to jjemiit its reten'^ 
tlon in the watershed and to insure safe use for the water supply. 
The plan calls for using the terhnology developed at the advanced 
South Lake Tahoe Treatment Facility^ 

New Hampshire also enacted^ jcgislation establishing baiin-wido 
pollution control facilities in the \Vinnipesaukee River Rasin. The 
facilities will be planned, constructed, and operated by the New 
Hampshire Water Supply and Pollution Control Commission if the 
afToctcd mimicipalities concur. This is a further example of the more 
direct State involvement in sewage treatment noted in last year's 
reports which discussed ongoing programs in Mainland, New York, 
and Ohio.§^ 

Basin plans, required by EPA rcgulations as a precondition to 
receiving waste treatment construction grants,^^ are becorning a 
major tool for State involvement in comprehensive water quality 
planning and implementation. The basin-wWe approach ponliits 
more effective control of pollution at lower costs than if individual 
communities worked independently on the problem. 

sediment end erosion control=Sediment resulting from soil 

□rorion Is the Nation's major water pollutant by vokunc and often 
carries other hannful pollutants such as nutrients and pesticides, Fann 
and forest lands needing erosion control are still the primar)- sediment 
sources, but other sednnGnt sources=such as residentiah indus- 
trial , commercial J and institutional construction in urbanising areas^ 
highway and roadbuildingj and surface mining=present growing 
problems. 

Major responsibility for the prevention of soil erosion has been 
vested in soil conservation districts in each of the 50 States, Puerto 
Rico, and the Vii'gin Islands, There are now 3,027 of these districts, 
\vith boundaries mainly foj lowing county lines. They Include over 98 
percent of the privately owned land in the Nation. In each State, 
the districts are ^ supervised by a State agency, usually a soil and 
water conseivation cornmiss^on,*^'^ i he districts provide services to 
landowners in evaluating their conservation problems, determining 
L%nd capabilities, and installing structural and vegetative measures 
and management systems designed to meet conser\\ntion requirements. 

The prevention of erosion and the control of sediment have been 
prime objectives of conservadon districts since fheir inception. Con- 
servation plans developed for rural landow^ners give first priority to 
erosion control Als03 in some areas w^hcre highwayss commercial 
developments, and urban housing are being concentrated, creating 
major sediment problems, districts have developed land use, erosion 
prevention, gmd sediment control programs with States, counties, 
towns, and cities. 

Most district work has been carried on with landowners on a volun= 
tary basis. There is a growling recognition, however^ that some fomi 
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cf regulator)^ authority is needed to control sediment, Tn 27 Stutes ''^ 
and Puerto Rico^ districts are authorized to issue land use regulations 
for controlling soil erosion. Because most of these State laws require 
a hearing and referenduin before any such regulation may be enacted 
by the district, the provisions have not been used to any great extent 
in the past. Only two soil consen-ation districts have land use regula- 
tioiis currently in eflfect, one in North Dakota and the other in 
Oregon. 

Some States have enacted new legislation to strengthen State pro- 
gmms for the control of erosion and sediment. lo\m, in 1971, enacted 
a law which requires the State's consen^ation districts to adopt regu- 
lations to establish soil loss limits and provide for their implementa= 
tion. Districts arc authorized to require lando\sTicrs to employ sedi- 
ment control practices. However, no landowner may be required to 
establish any new practices unless Federal or other public cost-sharing 
funds have been approved and made available to the landowner in 
an amount equal to 75 percent of the cost,'"^® 

Ohio amended its Soil and Water Conservation Distnct Law in 
January 1972 to nuthoris^e thp rDirector of Natural Resources to de- 
velop a procedure for coordinating agricultural pollution abatement 
and urban sediment control pragrams on the basis of standards for air 
and water quality set by the Ohio Air Pollution Control Board and 
the Ohio Water Pollution Control Board.-^^ 

The Virgin Islands enacted legislation in March 1971 which re- 
quires the Vii^in Islands Soil and Water Conser\^ation District to 
prepare and adopt regulations designed to prevent improper develop- 
ment of land and other hamiful environmental changes, includin[; 
cornprehensive erosion and sediment control measures. Such measures 
are applicable to both public and private developments, including the 
constaiction and maintenance of streets and roads. Before land is 
cleared, graded, filled, or othenvise disturbed, earth change plans 
must be submitted for approval as confonning to the Islands' environ^ 
mental protection plan.^^ 

The pioneering State program for controlling nonagncultural 
sediment was the 1970 Maryland law which established the first com^ 
prehensive Statewide regulator)^ system.'^^ Other States, such as Vir- 
ginia, are considering similar legislation. 

phosphatii— Some cities and States have continued to enact 
legislation to curb the level of phosphates in detergents. Eight States 
now have legislation regulating or affecting phosphates: .Florida, 
Indiana, Maine, Michigan, Minnesota, New York, Connecticut, and 
Oregon, 

The New York law provides that no household cleansing product 
can be distributed or sold if it contains phosphorus in exc^s of 8.7 
percent by weight. And after June K 1973, phosphorus svlll be 
banned from New YoA cleansing products. The State also provided 
for labeling and for control of other subitances in clianiing products 
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which might prove environmentally harmfui Another important 
aspect of this bill is that the authority of local governments to regu- 
late in this area is totally preempted by the State,*^" 

The Connecticut law also bam the sale of detergenti with more 
than 8.7 percent phosphorus by weight, The law also requires that 
phosphate content be labeled. After June SOj 19733 all phosphates 
will be banned with the eKception of detergents manufactured for 
use in machine dishwaiherSs beverage and food processingj and indus- 
trial cleaning equipment.^- 

Maine^"- Michigan,^ and Florida all have newly enacted laws 
covering phosphates and other harmful materials in detergents. The 
laws of jNiaine and Michigan set limitations similar to those of New 
York and Connecticut. The Florida law bans the sale after Decern^ 
ber 31 J 1972j of those detergents ^Svhich are reasonably found to 
have a harmful or deleteriaus effect on human health or the 
environment.*" 

The Indiana legislature set January ]973^ as the effective daie 
for banning the sale of phosphate detergents. The deadline is ex^ 
tended to April SO^ 19733 foi' detergents fliat will enter waste waters 
from commercial cleaning establishments or other waste waters that 
do not enter pubUc sewers or streams,*^ 

Oregon's law^^ requires labels on all cleaning agents sold in the 
State to show the phosphate content by weights including grams per 
recommended use level. Phosphate control legislation is pending or 
being carried over from previous legislative sessions in eight other 
State legislatures: Alaska, Hawaii, IllinoiSj Iowa, Kansas, Maryland, 
MassachusettSj and Missouri. The legislaturt^ of Arkansas °- and 
Montana passed resolutions requesting the Congress to investigate 
the problems of ph^phate control 

On Septimber 15, IQ?!^ Federal agencies indicated that a number 
of phosphate substitutes for detergents were hazardous to healtii* 
They also announced a program to identify bodies of water 
eutrophied by phosphates and indicated that EPA will work with 
States and municipalities to upgrade sewage treatment facllitiK 
on such watei^ to remove phosphates. They suggested that State 
and local governments reconsider policies that might unduly restrict 
the use of phosphates in laundry detergents in view of health 
considerations. 

ocean dumping^ — Rhode Island enacted a bill requiring anyone 
intending to dump or transport waste or dredged materials withm 
the territorial waters of Rhode Island to obtain a pennit from the 
State Director of Natural Resources. Under the lawj restricted mate- 
rials include silt, mud, shale, rockj muck, sand, garbage j or sewage. 
Applications for permits and public hearings are required. After a 
permit has been issued^ a State inspector must be aboard die tow 
vessel at all times during the transporting and dumping operation." 
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New Jersey adopted the Clean Oceans Act of 1971 and began 
preparing regulations to control the dumping of sewagej industriaJ 
wasteSj and other pollutants into the sea. It is eitimatcd that 88 per- 
cent of all East Coast ocean dumping from New Jerecy of sewage 
sludge occurs within a few miles oH the New Jersey Coast, Qf ^-h^^ 
total about 30 percent of the sludge originates in New Jei^ey itself. 

Under this Act, the New Jeney Department of Environmental 
Protection has designed dual purpose regulations. The first purpose 
is to gather data on the scopej si^Cj and methods of existing ocean 
dumping off the New Jeriey coast. The second purpose is to impose 
an outright ban on ocean disposal of dangerous wastes, especially 
those for which adequate land-based disposal or treatment techniques 
already exist. Regulations to cover all dumping \sdll be developed 
by the Department of Environmental Protection. 

solid Waste—Thirty-two States now have solid waste control lav^s, 
\\^ith 25 States requiring solid waste disposal pemiits (see Table 6) , In 
many cases, howeverj implementation is left largely to local author- 
ities. And as can be seen In Table 7^ a number of States have com- 
pleted statewide solid waste disposal plans. 

Florida is the first State in the Southeast to adopt a long-range 
solid \vaste disposal plan. The program begins with a plan to eliminate 
150 open trash dumps by July 1972. Projections for 1990 show a 
solid waste collection in the State of 22 million tons of trashy com' 
pared with 7.5 million tons now. 

The New jersey Board of Public Utility Commissioners issued 
regulations in July 1971 for solid waste collection and disposal 
New Jersey, the only State in which the refuse industry has been 
designated as a public utility, will require that anyone engaged In 
solid waste collection or disposal obtain a certificate of public con= 
veniencc and necessity. Rules have been established to govern licens- 
ing and operations. 

Oregon enacted legislation during the 1971 session that consoIi» 
dates statewide solid waste management responsibilities in the De- 
partment of Environmental Quality J* It provides for a pemiit system 
for establishing and operating solid waste disposal sites. The ]m' also 
provides eminent domain to acquire sites. 

Michigan's Solid Waste Mana|ement Act went into effect in early 
1972. The law covers planning and operation of refuse management 
systemSj licensing and regulation of ^fbage and refuse disposal " 
operationSj and regulation of collection centers for junked vehicIeSi 
Under the law, Bvery city, villages or township with a population of 
at least 10,000 and every county must submit a solid waste manage- 
ment plan to the Director of Health for review and approval before 
July 1, 1973.^^ 

Nevada is also adopting the statewide approach to solid w^te 
management. During the 1971 session its legislature passed a bill 
ordering the Health Division to establish such a systCTn.^® 
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official Statu jjlan that solid waste be mannffcd on a rountv u irlr. 
bas,s Tho Pollution Contr.1 Authority also reSmn.„^d" 
ary landfills. Tho authority counted only 5 that ar, opcr i^^- 
facto-dy thrcH.^,out the whole State and said 18 were requirS 

proS^f ' J""^'' '0 control thn 

p.oblem of throwaway bevorage containers. Under the Oregon law " 

dtSSe lid? T?''^°" f ° ^'""'^ ^" ^^'"h pull tabs and 
^on Con^Jrn ] "o^y ogulat.ons proposed by the Illinois Polllu- 
drink f f f'-" °" 1971, would require all soft 

dnnk and malt beverage containers to be redeemable by the con 
™ or a minimum of 5 ,ents at tho .tail k^el. TH:^^^Z 

^chal^npd in court^ The law ^^^S ™ fi:: 

r^^boverage contamers by 1973.^. Several yea« ago, Ve^ont 

nrt^nf ft ' " '""J"^ "onreturnable beer bottles because the 
advent of beer cans made it ineffective. 

n^s^Continujng last year's trend, State lefislatures have been 

The JMortli D.kcla legislature ve.lcd anlinoiie .utliorilv in tl,» 

^es|MustriL{^^att — 
a.ds am, to m,mm,ze hazards to health and safety caused by excessi^ 
no se. The law cover, noise from such diverse sources as fa™ ^l! 
chmery and rock bands but excl .des aircraft " 

On IDecember 6, 1971, Illinois enacted antinoise legislation that 
ajjtos the State's Pollution Control Board to s^rk 
inmo,s Inst,tute of Envi™„mental Quality to establish categoisi 

Si™" rl:? l2 t ''t^'^'i 

nmn.,.H; u u t ^' *P=^'^^' ''^^t both people and 

property should be protected from excessive noise polfution." 

''''''' °" I" new'law limits 

noise leveU for vanous sources, time periods, and locations." 

mo^ff T^""' ^ regulating the operation -of snow- 

mobdes. The new , aw sets .up a two-step schadula for noise controls. 
Pnor to July 1, 1972, snowmobiles producing a sound level of mo:^ 
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Tabli 7 

Progress In State Solid Waste Management Plans, 
June 1,1972 



Inventory Plan draft I Plan 

5taie j stage ' eompleted 
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Ssure«i EBVlronmentsI Protection Ageney, Office of Solid Wiste Management Programs 
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than 82 decibels were outlawsd. After July 1, 1974, the ceiling is 
reduced to 73 decibels.^^ 

Michigan enacted new legislation giving the State authority to 
establish rules for operating sno\vniobiles and to set noise standards. 
The law also authorises the State to tighten registration procedures 
and to provide for the protection of lifej private propcrtVj and 
natural resources, - * 

Vermont also enacted legislation restricting off-road recreational 
vehicles on public land to areas designated by the Secretary of Envi- 
ronmental Consei^^ation.^^ Vennont's new law also provides that 
snowmobilei^ must have permission to enter private property, Noise 
levels must be reduced to 82 decibels this year and thereafter to such 
levels as the Secretary* may specify, 

radiitlon— A number of States hava moved to regulate radioactivity 
in the environment. Three States — Minnesotaj Maryland, and Ore* 
gon~have issued water use permits^ containing limitations on radio* 
active effluentSj to utilities constructing nuclear reactors. 

The legal uncertainty reported in last year's Annual Report con= 
ceming the authority of the States to regulate radioactive emissions 
from nuclear powerplants was removed on April 3^ 19723 vvhen the 
Supreme Court handed down its decision in Northern State Power 
Company v. Minnesota.^^^ The Court upheld the decision of the U.S. 
Court of Appeals that a State is without authority to impose radia- 
tion protection standards on activities licemed by the U,S. Atomic 
Energy Commission. The State had attempted to let more rigid lim- 
its on a nuclear powerplant^s radioactive discharges. Briefs had been 
filed in support of Minnesota by the States of Maryland^ Michigan, 
New Mexico, Vermont, and Wisconsin. 

Three States — New Jersey^ Ohio, and Michigan—initiated special 
studies of nuclear power within their borders. In October 1971, the 
Governor of New Jersey appointed an interdepartmental nuclear 
energy council to coordinate that State's policy on the peaceful uses 
of nuclear power. The council was directed to make thorough and 
comprehensive studies of proposed nuclear powerplant locations 
and to analyze their environmental impact. The directive specified 
that the possibility of thernial pollution and excess radiation dis- 
charges must be considered, 

The Ohio Department of Natural Resources ordered an asiess- 
ment of the impact of that State's first two nuclear povyerplants. The 
T-^month study, which will be paid for by the utilities, will consider 
the impact of thermal and other discharges as well as the social 
impact of the Davis-Besse and William Zimmer nuclear plants. The 
study vnll also probe the effects of the plants on aesthetic values, 
on nearby recreational activitiesj and on other aspects of the environ- 
ment. According to the State, if the study shows that the present 
design of a plant's systems or procedures pose an environmental or 
social problem, altematives will be reviewed. 
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Michigan will study the environmental efferts of the Palisades 
niiclcar plant site on Lake Michigan. The studv^s principn! aim h 
to generate additinnal practirnl knowledge of the cfTect of the dj^. 
chniires from cooling towers on adjacent human activity. Sperifieally. 
the Michigan study will investigate the ways that rooling tower opern^ 
tions afTect highway conditions, human environment atmospheric 
chnngeSj and agriculture. 

pesticides^Several States enacted pesticide legislation during 1971. 
Most of the legislation cither authorized a State agcncv to mm 
regulations on pesticide use or established lists of acceptable 
coinpouncls. 

Montana passed a Comprehensive Pesticides Act in 1971 to control 
the distribution, sale, applicntion, disposal, and tmnsportation of 
pesticides and rclnted devices. The new law also calls for the regis- 
tration of pesticides and licensing of applicators and establishes |^^o- 
cedures for appeal and penaldes for vioiators. A teniporarv advisory 
coinmittue was also e:nablished-^^ 

In March 19'?1, New Hamijshire enacted legislation cmpowrring 
the Pestiride Control Board to prohibit or resti^ict the sale and im 
of pesticides that the Board finds harmful to man or other nontamet 
organisms.^^ A Michigan law that beratne efTcctive on Januars^l 
19/2, directs the State Department of Agriculture to i^sue a list of 
pesticides that are potentially hannful to humans, iletailers and 
wholesalers must obtain licenses to sell suclr pesticides and must re^ 
port all sales of such pesticides. Persons seekini^ an anplicntor^s license 
will be required to shmv that they understand the acceptable uses and 
potential dnngers of the product.^^ 

The New Jersey legislature enacted a pesticide bill in June 1971. 
It authorities the Department of Environmental Protection to estab^ 
Ml regulations governing the sale, use, and api^ucation of pesticides 
m that State. The Department is authorized to file an injunction 
against anyone violating the i-cgulations and to impose nenalties up to 
$3,000 for each day of violation.^*'^ 

The North Carolina legislature enacted a comprehensive Pcsti^ 
cidc Control Act in July 197L The law is designed to requlate the 
use, apphcition, disposah and registmtion of pesticides, Pesticide 
Control Board was also established and charged with devclopinn- a 
list of restricted-use pesticides. The Board is aiso to write regulations 
on I'cgistermg such pesticides and to develop a pennlt svstem for 
applicators.-- 

In California, two new pesticide laws were passed in 1971. One 
require tlie licensing of pesticide advisers and establishes permits for 
pesticides. The other new law prohibits the use of misleading adver^ 
tismg and bars the handling of^pcsticides and -containers except in 
coniphance with j-egulations issued by the California Department 
of Agriculture.-" 

Georgia launched a ijesticide usage profile to detcmiinc the type, 
quantity, and location of pesticides used in the State, The profile will 
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also be used to ])inpDinL sj^ecific onvironnicntal haxnrcls associated 
wiih the iorniuhuion, transjiortation^ mL\ and dis]3osnl of pcstirides 
and their containers, A PcHticide Usage nnd Appiication Act passnd 
die 1972 Gcoi'gia General Assenibly. The Act E^ives the Ccoi|iia De- 
pa rtni en t of Agriculture regulatoiv responsibility', but requires die 
Coniniisioner of Agricultnre to consult \s-ith the Director oi the Di- 
vision of Environmental Protection prior to setting standards for 
storing or disponing of |5esticidns and jjesticides containers,^^ 

Several other States j)afisod peKtiridc hiNvs. Aniong theni wore Dela-' 
ware/' ' Alabamas"^ Indiana,''*^ Texas,^- ' and Utali.^^ Texas empowered 
its Structural Pest Control Board to establish Biandards and to issuo 
regulations and licenses, Utah ga\^e similar responsibility to its Com- 
missioner of Agriculture, 

The Conneetirui Dcparttnent of Environmental Protection issued 
new legulations in Decenibcr 1971 to central insecticide use against 
defoliating ir^ects such as the gypsy moth.. The regulations require 
penTiits for aerial spraying for agricultural jjurposes. And they urge 
treatinent of defoliating insects froin the ground in. areas of intensivu 
human use. The regulations also eontain an outrigiiL- ban on the use 
of broad spectrum pesticides for nonagricujtural purposes,^'' 

In May of 1971^ the California Department of Agriculture issued 
an emergency regulation setting niandatoiy intervals bet\s^een the 
time certain crops are treated Nvith jseBticides and the time when 
workci^ can reenter fields where ''substantial contact'' with the treated 
crop \vi\\ occun The regulation requires the labels on pesticide con* 
tainers to list the appropriate timetable laid douii in- the regulation. 
Until products liave been labeled, manufacturei^ niiist supply dealerE 
with iupplcmentaiy printed directions, 

Pi*oposltion 9, sponsored by the People^s Lobby and voted on in 
the June California elections^ ^vould have prohibited die use of 
most persistent pesticides. No pei'son could use, manufacture, or even 
possess them eKcept under a pennit from the State Director of Agri- 
culture, The Director would need authorization of three-fifths of the 
members of each House of the legislature in order to Issue the permit, 
Th IS initiative was not enacted into law, 

national sympOsium==A National Symposium on State Environ- 
mental Legislation was held in Arlington, Va,^ on March - 5=1 8, 1972. 
It was sponsored by the Council of State Governments^ the Council on 
Environmental Quality, the Environmental Protection Agency^ and 
the Department of the Interior, The symposium brought together for 
the first time all elements of State govorrinient and lepresentatives^of 
Federal agencies to develop State iLgislation covering a broad range 
of environmental problems. Suggested legislation prepared by the 
workshops will be submitted to the Council of State Governments 
for inclusion in the Councirs annual recommendations to the States. 
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organizing for action 

Laat ymr's report dealt in some detail with the way that several 
States reorganized programs to deal with their greatly enlarged 
reiponsibiiities in the environmental area. The theme of hm year's 
organizational effort hy the States was centralized direction and 
controL That same theme continues throughout the period of thii 
year's report. More States arc also beginning to follow the Federal 
Government in analyzing the impact on the environment of their 
programs and activities. 

On May 26, 1971^ Nebraska enacted an Environmental Protec- 
tion Act^ creating a new Environmental Control Council and a De- 
partment uf Environmental Control The Council has authority and 
responiibility to adopt standards and regulaticfAS and to issue and 
revoke permits. The Department has admin^^rative and enforce- 
ment responsibility for water and air pollution control and land me.^°^ 
On July 1, 1971, New Mexico established an Environmental 
Improvement Agency under the 1971 New Mexico Environmental 
Improvement Act*"^ The Act empowers the agency to administer 
all environmenntl and ronsumer protection prQgrains in the State. 
A five-memfifr Environmental Iinprov:nigrn Board appointed by 
the Governor is reiponsible for promaJpting stanj;!rf!s and regu- 
lations for food protection, product safety, water supply^ liquid and 
solid waste disposal, air quality management, radiation, noise and 
vector controlj environmental Injuiy, protection, toxic environmental 
chemicals, and dccupational health and safety. The agency has five 
operating sections— consumer protection^ general sanitation, water 
quality, occupational health, and radiation protection and air qual- 
ity—as well as an environmental laboratory. 

Connecticut created, in October of 1971, a Department of Envi^ 
ronmental Protection, which consolidated most of the State's anti- 
pollution programs, The new Departeent replaces 16 independent 
agencies^ boardi, and commlisions,^®*' 

Arkansas in its 1971 legislative lession created a Dapartment of 
Pollution Control and Ecology as one of the major departments of 
the State goverament, One of its functions is to make loans for financ- 
ing waste water treatmont plants. The Act also empowered the De- 
partment to issue revenue bonds in amounts to be authorised by the 
legislature, to isaue permits, to collect fees, and to approve reclama- 
tion plans for strip mining."^ 

^ Alaika in 1971 created a Department of Environmental Conserva- 
tioh that is chaifcd with overall coordination and planning related 
to the environment of the State, It will promulgate and enforce 
regulations and standards for all lourcci of air pollution and both 
surface and lubsurface water pollution and for land uie. The Depart- 
ment has five divisions: marine and coastal ^onq management j 
terrestrial ecology and anvironmental management] water and air ■ 
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quality control; land uie and urban developmentj and pemiafrost 
and soils engineering.*^* 

The LQuisiana legislature voted to continue its Joint Committee 
on Environmental Quality."^ All legislation relating to control of 
the environment is referred to it, and all action is deferred until the 
committee completes a full report. One of the major subjects to be 
eonsidered by the committee is the problem of industrial waste 
disposal. 

At least seven States— Montana,*"^ Washington,"^ Delaware,"® 
New MexicOj"^ North Carormaj"^ Wisconsin,"* and Indiana 
have enacted legislation in 1971 and 1972 requiring some form of 
environmental impact statement at the State levelj similar to the 
102 statements required at the Federal level by the NatiDnal Envi- 
ronmental Policy Act (NEPA). Arizona and Hawaii have adopted 
similar requirements through administrative procedures and eKccu- 
tive orders. Tc^ether widi Californiaj which in 1970 became the 
first State to enact such legislation^-" at least 10 States and die 
Commonwealth of Puerto Rico ^-^ now have some fonn of impact 
statefnent requirement for State actions affecting the environment, 

Although many of these State provisions parallel the provisions 
of the National Environmental Policy Actj some difFerenccs in ap- 
proach are evident^ — in both the scope and the administrative means 
of implementing the requirement. 

Montana's Environmental Policy Act (MEPA) took effect on 
March 9, 1971, The 13-member Environmental Quality Council 
established by the law includes representatives of the legiilaturej 
the publiCj and the Governor's office. Interim guidelines on the prep= 
aration of environmental impact statements were issued in October 
197lj and by March 19725 33 environmental impact statements or 
negative declarations had been filed with the Council. The Council 
alio reviews and comments on Federal environmental impact state- 
ments* Although MEPA closely follows NEPA in many reipects, 
the State*s Environmental Quality Council is an arm of the legis- 
lature rather than the executive branch, As such it can maintain 
an oversight role over executive agencies. The Council acts as an 
ombudsman for the public and has statutory powers enabling it to 
inveitigatej on iti own initiative or on request of the public or 
memben of the legislaturCj agency compliance \vlth MEPA or other 
environmental protecdon laws* The Council's investigative powers 
include performing auditSj convening formal hearinpj and issuing 
subpoenal, 

In Wisconiinj a newly establiBhed Bureau of Environmental Im- 
pact is responiible for investigadon and evaluation of the total im- 
pact of both public and private projects on die environment, 
Arizona's Game and Fish Department is required to complete an 
environmental impact statement prior to the start of construction 
on all large=icnle water development projects, The statements follow 
the guidelines of the Preiident*! Council on Environmental QuaU 
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ity%"^ In Hawaii, 46 statements rovcring projects built on State lands 
or with State funds have been filed with the State's Office of Environ- 
mental Quality Control The Indiana law and the North Carolina 
lau' both require- environmental impact statements to be filed \dth 
the Governor. They include the same basic information required by 
section 102 of the National Environmental Policy Act. 

innovative programs 

Many StateSj instead of waiting for environmental problems to 
occur, are taking action to anticipate and avoid them, New tech- 
nology, comprehensive land use planningj pow^erplant sitings resen'a- 
tion of natural areas for park lands, and preseivation of \vildlife are 
examples of the direction in ^vhich States are moving. 

new tschnology 

In New York, the Department of Environmental Conseivation 
moved from the laboratory' to the pilot plant phase in testing the 
physical-chemical sewage treatment process. The process uses chem- 
icalsj rather than bacterial actions to treat sewage, The process is 
expected to reach high tertiary levels of treatment at less cost than 
a combination of conventional and third-stage plants. The Depart- 
ment also took a step toward turning a pollutant into a beneficial 
reiource. The Department's Office of Recovetyj Recyclingj and 
Reuse is studying ways to use waste heat from the Niafara-Mohawk 
Powerplant at Glenmont for climate control. To achieve a cooling 
efTectj heated water from the plant is fed through pipes in the soilj 
run through dry heat exchange i'Sj and then sprayed into the air inside 
a structure located near the powerplant The direct use of heated 
water is under study in several agriculture and marine fish famiing 
projects* 

In June 197ij Pennsylvania entered into a contract with the 
General Electric Co, to establish a 1 7-station automatic telemetered 
air monitoring system. This system^ which will cost $2 J millionj will '^ 
let the State obtain ■■real time" information on air quality to permit 
immediate action in cases of air pollution '^episodes." The remote 
air sampling stations will measure atmospheric concentrations of 
particulate matter, sulfur oxides^ hydrogen sulfide, oxides of nitro- 
gefij carbon monoKide and other contaminants. The fli^t stations 
were to be installed in June 1972, 

Ohio announced a plan to use proceeds from iti proposed sever- 
ance ta?c on minerals to demonitratc a method to control mine 
drainage, Piles of acid-producing mine refuse are to be removed 
and burned in suitably prepared sites in accordance with air pollu^ 
tion regulations, Refuse piles that are not producing acid will be 
reshaped to prior land contours and reclaimed byjeeding. A prin- 
cipal part of the project w'ill involve scaling about 100 openings to 
underground mines that arc now sources of acid dischargo* 
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land use regulation 

The Qiiiet Revolution in Land Use Coiitrol,^^^ a study prepared 
for the Council on Environmental Qualityj analysed the land use 
laws of suveral States. Last year's chapter on State activities included 
several examples from that study. This chapter discusses .^nie addi- 
tional examplei of State activity in land use control 

A recent survey of the States/^^ conducted for the Council of State 
OovernmentSj reported that the States "appear to be in the process 
of embarking on a ^movement' toward assuring a greater responsi- 
bility for land resource management than had heretofore been the 
case." Of the 38 responses to the sun^ey^ all but 3 recorded a 
high degree of interest In problenis of land management, The survey 
indicated that three basic concerns underHe the interest of State 
governments in this area. The States are concerned about possible 
limits on future recreation opportunities; the rapid, uncoordinated, 
and piecemeal induitrial, commercial and residential development 
going on within their boundaries J and the lack of unified criteria 
by which to evaluate developnients proposed in environnientally 
critical areas, 

comprehensive controls=In Aprils Florida enacted Its compre^ 
hensive Environmental Land and Water Management Act of 1972.-^^ 
It provides a mechanism by \vhlch the State government can control 
key development deciiioni that affect the future of Florida. The Act 
closely follow^s the principles laid out in the President-s proposed 
National Land Use Policy Act now pending before the Congress. 

Under the Florida legislation^ the Division of Planning is directed 
to designate — ^subject to the approval of the Governor and his 
cabinet='*areas of critical State concern*" The agency exercises con^ 
siderable discretion in designating these areaSj which are broadly 
defined in the statute. But the total of the areas designated at any^ 
given time cannot exceed 5 percent of the total area of the State, 
This limitation has been justified as helping to insure that the agency 
concentfates its efTorts on the truly critical areas in the early operation 
of the Act, It also was designed to assure that the designations would 
not be used as a blanket ■*stop-growth'- tool, 

In designating a region of critical State concemj the State agency 
must drasv up principles to guide development in the area. The local 
government then has 6 months to submit land development regula- 
tions that will guarantee that these general principles are followed, If 
the local government and the State agency cannot reach agreement 
on ai^propriate regulations^ the State is empowered to adopt its own 
reguLuions for the area, 

The second major technique in Florida's Management Act is the 
designation of development of regional impact. The Act authorizes 
the State Land Planning Agency to submit to the next session of the 
legislature regulations deflning categories of development* that have 
regional impact and that should therefore be subject to review at the 
State level. In particular^ the Act refers to development that has a 
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substantial impact beyond the boundaries of any single county. These 
regulations will take effect when approved by the legislature next 
year. 

Decisions regarding proposals to undertake development of regional 
impact^ or to undertake any dqvelopment in areas of critical State 
concern, \dll continue to be made by local governmental authorities 
in the same manner as before. But the Diviiion of Planning may ap- 
peal those local decisions to the Governor and his cabinet sitting as 
an adjudicatory commission. In reviewing theie cases, the Governor 
and cabinet are authorized to take into account impacts of the de- 
velopment proposal both outside and within the immediate local 
juriidiction* 

Virginia also enacted a Land Use Policy Act for critical environ- 
mental areas. The Act directs the Division of State Planning and 
Community Affairs to make a study and report upon control strategies 
for use in such environmentally seniitive areas as the Division may 
define.^^"^ 

At the direction of the Governor^ the Rhode Island Division of 
Statewida Planning has undertaken a statewide environmental inven- 
tory. Its objective is to gather infonnation needed to make public 
decisions on land use and development in the State. The Division has 
also formulated a series of land use policies and implementing pro- 
grams which it has submitted to the State legislature. Existing statutes 
and programs have been identified to detemiine their potential in 
guiding and controlling land use. But the Division-s report concludes 
that this potential cannot be realized because of the fragmented 
nature of the statutory provisions and programs. On the basis of this 
report^ the Governor has proposed legislation to coordinate existing 
State and local laws and programs which influence future develop' 
ment and land use. The proposed legislation would require that all 
actions taken by the State and local governments conform to State 
land use and development policies. 

In January 1972^ Michigan*s Natural Resources Commission 
adopted an interim land use policy. It will guide State action on land 
use matters in general and the Department of Natural Resources' ad- 
ministration of land and water programs ipeciflcally until a formal 
State plan is adopted. The objecdve of this policy is to insure that 
all future development and use of land and water resources are orderly 
and carefully controlled and in harmony with fundamental environ- 
mental values and capabilities. The Commiision and the Department 
of Natural ResourceSj under the interim policyj will scrutinize pro- 
posals that would spur development of private lands adjacent to or 
surrounded by public lands or would eliminate o^ restrict public land 
and water from public use. They also will scrutinize new subdiviilons 
or expansion of existing ones; service facilities for housing develop- 
ments; buiinesi establishments in areas not presently zoned for them; 
road ana utility rights of way; and alterations in natural water 
cou^ei, 
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North Carolina enacted a law establlshinf the North Carolina 
Council on Goals and Policy.^-^ Among the Council's assignmenti is 
a study leading to eventual statewide land use planning. 

In Arizona^ two major study projects are in their initial stages. 
One envisions a growth policy for the States including seven elements: 
a land use and resource analysisj identification of critical environ^ 
mental iisueSj aisigninent of environmental management and pro- 
tection responsibilities, short-term growth analysis and policyj long- 
term growth analysis and policy, and adminiitrative and legislative 
actions. The general goals of the growth policy are to conserve signifi- 
cant rgiources and areas and to channel urban development into 
the most appropriate placei and fomis. The second of ftese major 
Arizona projects is a study of the timde-offs between economic devel- 
opment and environmental quality. The State will examine the rela- 
tionihip of pollution to econoiric growth and will evaluate growth 
alternatives. 

Stabilization and direction of growth have also occupied the atten- 
tion of other States, Hawaii's Commission on Population is in the 
process of drafting for submission to the legislature in 1972 a report 
that will deal with Hawaii's population growth and distribution. In 
ColoradOj the Environmental Commission recommended stabilizing 
the State's population and developing apian to distribute the future 
population of Colorado with coniideration for the present and future 
ecological balance. The Governor of Oregon called for an end to 
economic expansion and industrial development that sacrifices clean 
water and air, open spacCj and wildlife. And in Michigan, the Gover- 
nor's Advisory Council on Environmental Quality published a report 
on population policy that urged the State to adopt zero population 
growth as a goal for the citizens of the State. 

Some States have turned to zoning laws and their pennit-isiuing 
authorities to control and channel residential and industrial growth, 
Maine's Site Selection Act, passed in 1970^^"* took effect on Sep- 
tember 23, 1971 5 and is already being tested in the courts. The law 
is designed to control the development of commercial and industrial 
sites and oth^r large developments by requiring potential developers 
to obtain a permit from the Maine Environmental Improvement 
Commission. The pending suit against the Act springs from the 
State's refusal to grant a permit for an oil desulfurization plant on 
grounds that the applicant had failed to show that the operation 
could be maintained without undue damage to the environment ' 
In November 1971, Oalifornia enacted a new law authorizing 
local governments to deny subdivision building permits on grounds of 
substantia! environmental damage,*^^ Oregon issued regulations to 
bring wildcat subdivisions under control by making subsurface sew- 
age and domestic water luffleiency a matter for prior approval by 
State healtli offlcials.*^^ 

The Illinois State Pollution Control Board hai propoied a pennit 
program for new sewer connections based on projected future devel- 
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dpment plans in order to forestall overloadrng of treatnient facilities, 
ConnDCtions to already overloaded sysEcnis have been banned since 
May 1971 , To help insure that a builder will not proceed too far in his 
planning only to find that system capacity has been reached^ the 
board in March 1972 adopted procedures to allow builders to rrnQn-Q 
capacity by securing pennits valid for up to 2 years prior to the start 
of actual construction.^^^ 

proticting coastal lonis and witlinds-^^States have continued to 
recognize the need to protect two especially sensitive ecological 
areas— coastal zones and wetlands. Florida's Coastal Coordinating 
Council and Georgia's Coastal Marshland Protection Agency are two 
examples of special State agencies established to protect coastal 
resources, 

Citizens in Washington State will decide anions three shoreline 
protection alternatives in the November 1972 election, One alterna- 
tive is voter affirmation of a law that went into effect on June 1, 
Ifl?!,*^^ which would give local governments authority to protect 
shorelines. A second, Initiative 43 A, would give the protection author- 
ity to the State, Both proposals would include curbs on various activi- 
ties in the coastal zone, including controls on offshore oil drilling. 
A third alternative would be to rescind the current Act and provide 
no protection at alL 

The California Department of Navigation and Ocean Develop- 
rnent is developing a comprehensive ocean area plan based on a 
com]3lete inventory of all present coastline uses and ownership, The 
plan will also describe coastal zone resources and chart guidelines, 
criteria, and policies relating to allocation of use. The plan would 
restrict development in coastal zone areas to activities that depend 
on the coast. 

Both Rhode Island and Oregon took steps to regulate shoreline 
development. Rhode Island established a Coastal Resources Manage- 
ment Council to safeguard Narragansett Bay^ one of the State-s major 
natural resources. A Coast Research Center was established at the 
University of Rhode Island to give the Council staff and research 
services. One of the Couneirs first major tasks Is to recommend actions 
that the State should take on the location of industry on the Bay 
and along the coastline. 

In its 1971 legislative sessiouj Oregon enacted a law"^ creating 
a Coastal Conservation and Development Commission. The Commis- 
sion is. required to produce a comprehensive study of coastal areas 
and a plan. for . zoning those areas. The final plan is to be submitted 
to the 1975 legislative session* 

The Gov crnof of Delaware relied upon the State's Coastal Zoning 
Law to deny a request by industrial and transportation Interests to 
build a transhipment terminal in Delaware Bay, That law, passed 
last yearj bars all heavy industry^ such as petrochemicalj steely and 
raw pulp, within two miles of the seacoait* 
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New Joriey's Dcpai'tmeiit of Environmental Protection moved to 
inipleinent its authority to protect sensitive wutland areas. The 
Departinent ndoptcd regulations banning the duni]3ing of garbagCj 
trash or rubbish; tlic discharging of ^uwagc or industrial waste; the 
applicntion of persistent pesticides; and the use of vehicles in certain 
defined wetland areas. The regulations establish a jiermit .system 
requiring an owner of wetlands to get ])ennission froi|i the Depart- 
nient before engaging in any construction or certain other activities 
on his land,^^- Five percent of New Jersey land area consiits of 
tidal salt inarsh^ whicli critical m a nin'^cry to niimy species of com- 
mercial and sport fish and as a feeding ground to hundreds of species 
of migratory birds. 

During the 1972 legislative session, Vii'ginia enacted a Wetlands 
Protection Bill that pen nits localities to set tip zoning boards to 
deteiminc the use of wetlands within their jurisdictions. Their model 
is a samplo ordinni^ce spelled out in the bill The State's Marino 
Resources Connnission will review all decisions and hear all appeals. 
The Act permits any group of 25 landowning riti'/ens to appeal 
directly to the coniniission if they disagree with the ruling of the 
local 'toning boards. ^-^^ 

powsrplant iiting=Five States— Connecticut,*^^ Maryland,^^* New 
York/"^* Orcgonj-'*^' mid Washington — ^now have comprehensive 
powerplant siting laws. Five other States have taken less compre- 
iiensive steps. These are Alabama, Ari^iona^ Californiaj New Mexico^ ^ 
and Texas, Two States— Maine -'^^ and Vennont -'^'^ — have included 
powerplants under broad land use po\vers newly placed at the State 
level. Several other StateSj including IllinoiSj Pennsylvania^ and 
Virginiaj have siting legislation pending. 

In TexaSj a Governor-s Advisory Comnuttee on Powerplant Siting 
was established last sunimer. The Committee is preparing a report to 
identify the factors to be considered in establishing criteria for power- 
plant Ipcation. It is expected that the formal report of the Coniniittee 
will be issued by the fall of 1972 and will contain reconimendations 
for new legislation.* '^ 

The State laws that have been enactedj m well as the Executive 
Order issued in California^*"- ■ difTcr substantially in patten/. Almost 
allj liowever3 provide for review and approval of proposed power- 
plant sites by a designated decisionmaking body within the State, 
Maryland requires long-range planning by utilities and provides for 
early hearings and site approvals. Maiyland also provides for advance 
State purchase of sites for later resale to the utilities, The Depart- 
ment of Natural Resources in Maryland has reriponsibility for the 
program. The Ari'/;ona law, administered by the Arizona Oorpora- 
tion Commissionj provides for long-range planning by the public 
utilities and allows for site approval only uptjn application for a 
certificate of environmental compatibility.-^^^ 

In a unanimous move, the Governors of three northwestern 
States— Oregon J Washingtoiij and Idaho— rejected any further 
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development of the Middle Snake River and Helli Canyon as lites 
, for hydroelectric plants,i^3 The Governors acted on the assumption 
that any further facilities would not make a meaningful contribution 
to iolvinf the region's energy needs but would cause irreparable 
harm to the Canyon and its great ecological and historical values, 

strip mfning— A number of States imposed or tightened controls 
on strip mining. South Dakota,"^ North Carolina,**^ and Montana 
enacted legiilation requiring the reclamation of mined lands. Virginia 
strengthened its regulatory Authority over strip mining operations 
through new legislation under which applicants are required to pro- 
vidaa reclamation.plan before receiving a permit,-^" 

Missouri created a Mined Land Conservation Commission to regu- 
late land mining by imposing charges based on acreage and reclama- 
tion requirements."^ The Land Use Regulation Commission was 
^ given authority over strip mine operations in Maine."^ 

A new law in Illinois requires bonds to guarantee the cost of strip 
mine reclamation. The Illinois Act, signed into law in September of 
1971, was also desiped to require an anal)^is of potential environ- 
mental effects befofe etrip mining may begin. The prospective mine 
operator must submit a feasible plan for reclaiming land and file a per- 
formance bond covering the cost of reclamation. The Illinois Depart^ 
ment of Mines and Minerals administers the program, drnwing on 
the Department of Conservatiori for environmental expertise. The 
Illinois Institute of Environmental Quality is to monitor the law's 
progress and report to the Governor and the General Assembly.^^^ 
In West Virginia; a new law, the Surface Mining and Reclamation 
Act, prohibits all new strip mining pemiits for 2 years in 22 of the 
State-s 55 counties, The law also raised the State's reclamation tax 
on strip mine op^ratoi^ from $30 to $60 an acre. The State must 
inspect every 15 days and inspectors can order immediate cessation 
of activities if violations of State law occur. The Director of Natural 
Resources and State or local prosecuting attorneys can apply for in- 
junctive relief. Each permit application must be accompanied by 
mining and reclamation plans prepared by a competent professional. 
Plans must include impounding of all water which flows over or 
throu^ a disturbed area in order to. control silt, acidity, and iron 
effluents. The operator must also replace all soil and vegetation dis- 
turbed by his operations and turn it to a suitable land use.*^^ 

Ark^sas enacted a strip mining control law in 1971 that gives 
its Department of Pollution Control and Ecobgy regulatory authority 
over virtually all minerals, including coal, that are strip mined in the 
State, A permit system and a bonding requirement were established* 
Land which is strip mined must be restored as nearly as possible 
to its original state, including revegetation and smoothed contoun.*^^ 
Ohio also passed a strip mine law that imposed higher fees and 
stricter requirements for strip mining pennits. The new law raised 
the bond requirements for reclaiminf strip mined lands. It also con» 
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tained provisions to withhold bondi until the State lees tangible pfoof 
of attempts to reclaim the land by gradingj contouring, and 
revegetation.^^^ 

preserving our natural htrltage 
parks and natural areas 

According to the most recent estimates by the National Recreatide 
and Park Aisociationj in 1970 States spent $71,7 million acquiring 
new lands for State parks. They spent $125.8 million on capital im= 
provements and $186.7 million on annual operations and mainte- 
nance—a total axpfinditure by the States of over $384.1 million for 
State parks. This compares with $279 million spent in 1967 and 
$108 million in 1962, 

Visits to State parks have increased at an average annual grovrth 
fate of about 7 percent. Visitations to State parks in 1970 reached 
483 million, of which 431 million were daytime visitors. 

The tempo of park acquisition by States has accelerated^ due in 
part to an increasing demand by citizens for additional recfeadonal 
land to escape from, urban environments. The pace of acquisition also 
hai been stimulated by the States' growing awareneii that the moit 
suitable land for public use in and around major urban centers was 
often being Imt to private development. Moreover^ States have ac- 
celerated their efforts to assure that naturally scenic lands are pro- 
tected from incompatible development 

The ability of the States and local governments to acquire auid 
develop additional park areaf has been substantially increased by 
grants-in-aid from the Land and Water Conservation Fundj which 
is available to finance 50 percent of the cost of projects proposed by 
the States, In fiscal year 1972^ approximately $255 million was ap- 
portioned among the 55 States and territories from the Land and 
Water Conservation Fund. This is an increase of about $70 million 
over the fiscal year 1971 apportionment of $185 million.-^^ 

New York enacted legislation creating an Adirondack Park Agency 
to assure that all uses of the land within the Adirondack Park boun* 
daries^ whether public or private^ will remain compatible with the 
environmental character of the Park itself. The agency is also charged 
with the development of a land use plan^ which not only provides 
a continuing role for l^al government but recognizes the major 
State interest in conservation^ uscj and development o-f the Park's 
resburces,*^^ 

Virg inia^ Nevadaj and Wisconsin are typlc^ of other States which 
are moving vigorously to acquire new lands for park and recreation 
purposes. Included in Virginians fiscal 1972-74 budget are plans by 
the Commission of Outdoor Recreation to acquire one new State 
park, develop flvej and complete acquisition of three othen. Nevada 
enacted legislation authorizing the acquisition of land for. 11 n&w 
mtm and additions to 9 existing areas.--- And Wisconsin during 
the pait year acquired an additional 3,703 acres of park land and 
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1^512 acr^ of forest land, including 634 acres acquired in three units 
of the Ice Age National Scientific Resei-vc, 

New Jersey voters in a November 1971 election approved an $80 
million '-Green Acres" program of land purchases to presei^c open 
spaces, protect wetlands and reserve land for future parks. The fii^t 
purchases of land under this pmgram began in February 1972, The 
largest parcel was an S.OOO^acre section of wetlands along the Atlantic 
coast. 

Massachusetts moved to protect the scenic quality of Its riven. The 
Scenic Rivera Corridor Preservation Act empmvera the State's De- 
partment of Natural Resources to issue regulatory^ restrictive orders 
affecting all land within 100 yards of scenic rivers without compen= 
sation to the landowner, An order becomes a pemanent encum- 
brance on the property unless a court on appeal determines that the 
order is a takbg of property for which compensation is required.^^^ 

Maine enacted legislation in June 1971 to regulate the develop- 
ment of its wild lands. The new law will give its Land Use Rcgiilation 
Commission authority over development of about 42 percent of the 
Statej or about 10 million acres, The focus of the commisslon-s 
activities will be on safeguarding the wilderness areas against 
"irresponsible" recreational development, strip mining, and other 
such activities which might overburden and destroy water and land 
resources, 

Michigan acted in two ways to protect natural areas, Fli^t, it 
created a Natural Areas Advisory Council to establish categoriei of 
land use and recommend specific programs to the Department of 
Natural ResQurces,^^^ Second^ it enacted a Natural Rivers Act in late 
1970,*^^- 

Oregon^^ through administrative action by its Environmental QuaU 
ity Oommissionrhas draitically curbed harmful mining activity in 
its wilderness areas, Permits are granted to mine operator applicants 
only if air emissions are kept belo^v^ 5 percent opacity; if water waste 
discharges do not cause any measurable increase in colorj turbidity^ 
temj^eraturp, or bacterial contamination; if there is no measurable 
effect on dissolved oxygen; and if noise emissions are kept below 60 
decibels. 

Oregon and Connecticut employed other means to protect and 
preserve natural areas. Ore^^on joined the list of States that have 
extended property tm. relief as an incentive to preserve open spaces,^^^ 
Connecticut provided for reduced tm rates for privately o^vned 
land that is preser\'cd for open spaces^ wetlands, farmland, and for- 
ests. This year the State established procedures to recapture those tm 
benefits if the land is later converted to other purposei,*^^ 

protacting wlldlifi , ^ 

' Eighteen States now have some fomi of legislation to protect and 
preserve threatened or endangered wildlife. State legislation to protect 
endangered species is especially important because Federal law does 
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not currently grant legal authority to Federal agencies to protect en- 
dangered species except on Federal landi. In his February 1972 En- 
vironmental Message, the President proposed an Endangered Species 
Act of 1972 that %vould grant such authority to the Federal Govern- 
rnent. The Department of the Interior and the International Asso- 
ciation of Game and Fish Conservation Commissions are working 
together to develop model State legislation in this area. 

One of the principal objectives of the proposed model legislation 
is to have States protect animals on the Federal endangered species 
list^ and to authorise a responsible^ State agency to protect animals 
facing extinction within the State, 

California and Maryland already have such laws. The Mary^ 
land law, which took eflect in April of 1971, recognizes the Federal 
list and, in addition^ protects eight State animals— black bears, 
coyotes^ wildcats^ bobcats^ porcupines^ mountain lions, Delmarva 
- Peninsula fox squirrels^ and weasels. The Federal list of endangered 
animals now totals 101 species— 14 mammals, 50 birds, 7 -reptiles, 
and 30 fish species. 

* The Texas legislature enacted legislation protecting endangered 
species, but it failed to receive the Governor's approvaLi^^ In his veto 
message, the Governor cited certain faults in the legislation that would 
not have provided sufficient protection to certain species in Texas. 
He predicted that improved legislation would be passed in the next 
iession. Nevada passed a law giving its Fish and Game Department 
responsibility for protecting the habitat of endangered wildlife as well 
as the wildlife itself.i^^ Illinois and Michigan both have bills pending 
on this same subject 

Increasing citizen involvement 

More States are experimentitig with new devices to allow citizens^ 
to join in the fight apinst pollution,^^^ *pi^g Michigan la^v cited in 
the Second Annual Report last year, \vhich granted private citizens 
broad rights to go to court against conduct that "will pollutCj impair, 
or destroy the air, water, or other natural resources or the public trust 
therein,^' was the forerunner of several similar laws subsequently 
enacted by other States, 

Minnesota during the summer of 1971 enacted an Environmental ' 
Rights Act.^'^ Under this law, citizens can bring civil actions in the 
name of the State against any pe™n to protect the air, watery land, 
or natural resources located in the State. Massachusetti in September 
1971 passed the Citizen's Right to Action Act,^^^ The law will per= 
mit any 10 citizens to bring suit againit a polluter if State or locar 
pollution control agencies are not requiring the polluter to comply 
with antipollution regulations. Connecticut,*^^ Indiana^^^^ and Cali- 
fornia *^'* have also enacted laws based in part on the Michigan 
statute. 

Cidzen involvement was iipiificandy increaied and encouraged 
in Pennsylvania during 1971. Citizens* pollution patrols were orga- 
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nized in various parts of the State, Training leisbni were held by the 
State in coopemtion with the Federation of Sportsmen's Clubi to in- 
struct citizens how to collect evidence to help enforce pollution con- 
trol laws. Wdrking arrangements were developed with a group of law 
students in the Philadelphia area and with a group of citizens and 
students in the Pittsburgh area. The law students will prepare cases 
for enforcement actions and actually represent the State Department 
of Environmental Resources before local magistrates. The Pittiburgh 
group provides surveillance on major rivers and collects data for 
prosecutioni by thv department, 

summary 

Through a gradual process of experimentationj teitingj and build- 
ing, the States during 1971 have exhibited their mounting commit- 
ment to preserve and enhance the environment, Development of 
laws to control pesticides^ regulate noise^ and reduce pollution and 
implementation of existing laws have demanded the largest share 
of State energies/ but the States also have demonitfated that they 
are able and willing to meet other environmental problems as well. 
Compreheiisive land use planning^ reservation of land for open space, 
preservation of endangered species^ protection of wetlands and ocean 
frontSj analysis of the environmental impact of State actionSj ^d 
organizations to focus manpower and resourcei on critical environ- 
mental problems were among the other actions on State environ- 
mental agendas. But gaps still remain. Cumbersome and duplicative 
^ laws^ deficiencies in staffing— both in numbers and qualifications— 
and, in some caseSj the hesitancy of some local enforcement officials 
to enforce their laws uniformly throughout their jurisdictioni are 
weaknesses that need attention and strengthening. - 

As last year's report indicatedj States serve as experimental labora- 
tories for a variety of soludons to common problems. States must 
'innovate to deal with the myriad of environmental problemi and 
decisions faced by them. They have not hesitated to develop their 
own solutions or adopt solutions found by other States to meet com- 
mon problems. The willingness of States to innovate and to emulate 
other new programsj organisations^ and authorities to improve the 
environment is one of the most creative aspects of our federal system 
today. 
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appendix 

funding ind manpower for water and air quality agencit s 
Table 

Funding for State Air Pollution Control Agenclas, FY 1971 
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local governments — 
efforts to 
control noise 



Long before the problems of pollution rose to their present propor- 
tions of State- and narion-vvide significancej local units of govern- 
ment were grappling with smoke emiisionSj polluted rivers^ rising 
levels of noisej and mounting volumes of solid wastes. 

Two basic factors provide a natural role for the local level of 
government in controlling pollution. Firsts like the StateSj local 
governments traditionally have had more extensive legal authority to 
confront environmental problems than the Federal Oovemment. 
State and local authorities can enact legislation based on their broad 
constitutional police power to protect the public health, safetyj and 
welfare, In addition^ amied with common law powers, localities his- 
torically have acted to control public nuisances. Secondj local juris- 
dictions are closest geographically and jurisdictionally to many of the 
environmental problems jeopardizing the health and welfare of their 
citizens. 

The vast expansion of our urban areas ^.nd the increaiingly re- 
gional character of many environmental problems are focusing new 
attention on action at the regional^ State, and Federal levels of gov- 
emmant. But a better undeotanding of past and present local efforts 
to meet these problems will help put the responsibilities and functions 
of all levels of govemment in pei^pective, 
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Unfortunately, the history of local environmental regulation does 
not lend itself to broad or easy description or analysis. This Annual 
Report takes a first step toward iinderetanding the local role in attack- 
ing environnientnl problems. It examines in some detail pnst and 
present local activity in dealing with one significant problem— noise 
pollution. Noise regulation is a good example of a struggle against 
pollution that traditionally has been waged locally but is now increas- 
ingly attracting the attention of State and Federal governments. Con- 
siderable infonnation about noiie is now available because of a recent 
study by the Environmental Protection Agency ^ and a broader study 
on local activities comniissioned by the Council on Environmental 
Quality.^ 

Although this chapter centers on local efforts to regulate noise^ 
it discloses issues common to local environmental regulation on other 
fronts as well. The issue of preemption by State or Federal laws, for 
one, is wqW illustrated in the case of noise pollution, for \vhich pendinp- 
Federal legislation and new State programs eclipse local efforts to 
some extent. Indeed^ as more State and Federal programs and more 
uniform approaches to particular pollution issues emerge^ the local 
role may come under significant reexamination. 

Before describing the local war against noise pollution, this chapter 
will first summari^ce briefly the traditional and emerging local role in 
several other major areas of environmental concern. This summary 
is intended to put the chan^^ing interface among local^ State, and 
Federal actions into perspective. 

air pollution 

Early efforts to combat air pollution represented local response to 
citizen clamor over what today is recognized as only one aspect of air 
pollution— smoke emissions from fossil fuels, primarily coal. Chicago 
and Cincinnati led the way with smoke control laws in 1881. By 
1912, 23 of the 28 cities with populations over 200,000 had similar 
laws,^ Although specific State enabling legislation sometimes was 
needid ^ and a few States involved themselves directly in control 
programsj^ regulation for the most part remainid a local concern until 
the mid-fifties. Even on the local level, however^ air pollution control 
up to the .middle of this century continued to be primarily a matter 
of controlling smoke through local ordinances. 

The Federal Government entered the field after California dlscov» 
ered in the early fifties that automobiles were the chief source of Los 
Angeles smog. Smog itself was not recognized as a serious air pollu^ 
tion problem until the late 1940's. It took years of research to pin^ 
point the source of photochemical smog and to demonstrate that the 
problem was not unique to Los Angeles. The resulting new emphasis 
on gaseous pollutants, coupled with the realimtion that the problem, 
should no longer be thought of as essentially local in character,^ 
m.oved pollution control efforts away from local smoke ordinances, 
Soon all three levels of government w^ere engaged in a variety 
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of broad programs. The Federal Cloan Air Actj originally passed in 
1963,' was broadened in 1965,^ 1967/' and particularly in 1970 to 
shore up State and Federal control over air pollution. 

The impact of tliis broadening movement on local responsibilltiei 
has been tuofold. First, the new Federal mandate under the Glean 
Air Act to set air quality standards and the accompanying State 
assignment to implement them have significantly eclipsed local re- 
sponsibility to ietermine permissible pollutant levels. But while 
much of the control over air quality standards has moved 
to governmental levels above the locals the responsibility for 
actual enforcement of the standards and for translating them 
into emission limitations and compliance schedules is still largely 
delegated to the local level in many States. Thus^ the role played by 
many local jurisdictions is still a crucial one. 

The success of local efforts to control air pollution is mixed, but 
there Is a trend toward improvement. Two early studies in 1963 
indicate that local programSj where they existidj were understaffed 
and lacked the money to properly meet their needs. More recentlyj 
some local governments have made notable efforts to improve the 
quality of enforcement. For example. New York City's Environmental 
Control Board in the first 6 months of its existence in 1971 handed 
down twice as many fines for air pollution as the City's criminal courts 
levied in all of 1970 under the old enforcement, system,*^ Andj 
although still facing a serious problem of auto-made smog, Los 
Angeles County has implemented stringent controls over stationary 
source emissions. Philadelphia"s air pollution control program is 
another example of significant progress in the last decade. With 
further improvement in local enforcement programs, there is 
every reason to believe that local governments will continue to 
play an important role in meeting the Nation's air quality improve^ 
ment goals. 

watar pollution 

Water pollution control also started as a simple response by local 
jurisdictions to only a part of what has since become a complex and 
difficult environmental problem. Environmental controls over water 
quality .were originally designed to protect surface and underground 
sources of drinking water from contamination by human waste dis- 
posal. With the rise of urban centers and sewer systemSj the focus has 
broadened to protecting rivers, lakes, estuaries, and the oceans them- 
selves. By the turn of the century^ health codes — ^forerunners of 
modem water quality laws— began to reflect these concems,--^ Today, 
water pqUution control efforts are aimed as well at enhancing 
aesthetics and recreation and at protecting fish and wildlife, 

Again^ cities historically were the fii^t to react to both problems. 
Unlike the case of air pollution, however^ the States soon played the 
dominant legal role in water pollution controlj as they now have for 
many decadeSj largely because water pollution has major downs tream 
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impacts well beyond the local jurisdictions where It origlnatas. By 
the time of Federal entry on the scene in 1948,** most States had 
spme form of water pollution control program undenvay. Local 
jurisdictionSj however^ have continued to bear a preponderance of 
the financial load in tiying to respond to increasingly strict State and 
Federal requirements applicable to their sewage treatment systems. 

The local government contribution to the fight against water 
pollution has been chiefly in constructing and operating municipal 
waste treatment systems. In 'the face of spiraling demands for a 
wide variety of municipal serviccSj local efforts to construct such 
waste treatment systems have bmn uneven and sometimes prodded 
only by threats of enforcement. Nevertheless^ between 1957 and 
1970, local governments, with Federal and State aid, have invested 
$6,4 billion in treatment plants.^^ Coniidarably more funds have 
gone into operating costs. Some localities have made impressive 
gainsj often by establishing regional waste treatment authoritigs, 
Seattle, for example, with a metropolitan-v/ide system, restored 
eutrophic Lake Washington to recreational quality. San Diego re= 
stored the quality of its Bay through a regional systMn. And the 
Metropolitan Sanitary District of Chicago is innovating in advanced 
abatement techniques^ including an underground tunnel to cope with 
combined sewer overflow wastes. With rising citizen concern ovei' 
the quality of the environment and steppeH-up Ffderal and State 
assistance and enforcement^ local government ipending to control 
water pollution will grow. 

solid waste 

Solid waste, unlike air and water pollution, remains substantially 
a problem, of local control and conceni. Federal initiatives in this 
area, primarily the Solid Waste Disposal Act of 1965," as amended 
by the Resource Recovery Act of 1970,^^ are essentially limited to 
demonstration and planning grants, technical aid, and Information 
guidelines. Most States^ spurred in part by Federal ajslstance, have 
developed comprehensive solid waate plans. Thirty States now 
have solid waste control laws and 26 require permits.". In many 
of these States, however, local governments handle the actual pro=^ 
gram development and Implementation^ with the Statei lending 
various fonns of assistance. Thus, tiie actual task of collecting and 
disposing of municipal wastes remains a problem squarely faced for 
the most part only by local governments. 

Attempts to cope with mounting volumes of waste have trig- 
gered an intensive search for new collection and disposal techniques, 
as well as new ways to regulate and cut down potential waste. The 
problem is compounded by rising costs of land, as well as by pollution 
problems linked to traditional "open dumping," Sanitary landfills 
avoid the latter problem, but they are more expensive than dump^ 
and land is hard to find in highly populated urban areas. Incinera- 
tion, used in the disposal of only 8 percent of municipal solid waste, 
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causes air pollution problems without proper controlSj illustrating the 
interrelationships of environmental problems. 

As efrorts to nicet these problems intensifyj tsvo significant trends 
in local waste management arc emerging. Firsts the job of waste 
collection increasingly is being handed over to the private sector. 
Municipal franchises designed to make trash collection a profitable 
private venture are becoming cornmonj reducing the financial bur- 
den "^on local governments. Second^ as nearby sites for land disposal 
of waste ^ become scarce localities are beginning to look to poten- 
tial sites in other political jurisdictions. This often raises difficult 
social and legal problems that cause costly delays. These problems 
lend increasing impetus toward development of regional and multi- 
jurisdictional programs for waste management. ThuSj the move to 
more widely based programs in solid waste management may soon 
begin to parallel some of the strategies now common to air and 
water polludon controL 

Localities are also looking more and more at ways to reduce the 
ainount of solids that actually end up as wastes. Container lawSj 
tax and deposit requirenientSj and recycling prggrams all aim at 
curbing the volume of waste ultimately requiring disposak 

Recycling offers a number of significant environmental advantages 
over traditional disposal techniques. How^everj there are indica- 
tions that the economics of recycling is not now favorable as 
contrasted with the disposal alternatives. As a consequencej local 
recycling efForts have been limited and sporadic, and large-scale 
recycling systems have not gained widespread acceptance. 

As the preceding discussion indicates^ one result of the increased 
concern in recent years for maintaining and enhancing the quality 
of the environment has been to place new emphasis on Federal and 
State programs. These levels of government are often better able to 
deal with problems of pollution affecting areas beyond the control of 
any single locality. At the same timCj however^ local jurisdictions 
continue to play a major role in many antipollution activities, ranging 
from enforcement of air quality standards to maintenance of ade- 
quate Sewage treatment facilities and solid waste control programs* 
It is also clear that local jurisdictions will continue to face many new 
challenges in meihing traditional responsibilities with wider Fedeml 
and State roles, These challenges will test the ability of local 
ernments as w'ell as our Federal system to respond to new demands 
and changing areas of concern. But there is every reason to believe 
that the basic adaptability of our institutions and the closeness of local ^ 
governments to immediate environmental problems will cause local 
jurisdictions to continue to play '4 major and positive role. The 
remainder of this chapter illustrates 'in greater depth the nature of 
this role in one particular area — that, of controlling noise pollution. 
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noise 

^ The iinpact of noise falls most heavily on the average city dwcllen 
Ihu tyjDical urban resident is exposed to noise of vaiying intensity 
and duration through much of his %vorking day, weekends, and 
nights. He may begin his day awakening to the clamor of morning 
tmffic. At work, construction and traffic noise may bufTet him 
from the mitsidc while typewriters and other office machinery clatter 
from withm.. If hn works in a factory or at a construction site or 
' drives a truck, noise levels may be extreinely high. Even at home, 
the tyjaical urban resident may be exposed to niany of diese sources 
and to others, including household appliances, air condition- 
ci*s, lawn niowcrSj power tools, and neighbor. Noise from some of 
these sources may recur or continue throughout the night. Even 
leisure time away from, the urban hubbub may bo filled with noise 
from campers, powerboats, dyne buggies, or snowmobiles. It is in^ 
creasingly difficult for any individual-^in urban or rural America— 
to escape noise. 

For many city residents, noise may be the single most peivasive 
environmental pollutant In some instances, of courec, noise ser\'es 
a useful purpose (e.g., from an alarm clock or an emergency vehicle) , 
but only to those Nvhom it is intended to sew; In most instances, 
however, noise is a useless and sometimes hamiful byproduct whicli 
municipal governments, since the days of Caesar^s Rome, have tried 
to abate. 

history of municlpil action 

Until recent ycai^s, local jurisdictions have exercised almost exclu- 
sive responsibility for noise controh Charactenstic of an early attempt 
by a city government to control noise was a 1929 ordinance in Pon- 
tiac, Mich, It defined as a nuisance the operation *'of noisemaking, 
noiSe amplifying or noise producing Instruments or devices by w^hich 
the people or good order of the neighborhood is disturbed,'^ 

The first systematic and detailed study of urban noise was made 
in 1930 by New York Git/s Noise Abatement Commission, ap- 
pointed by the City's Commiisioner of Health. Entitled ''City Noise," 
the study was based on a survey of the impact of noise on thousands 
of New Yorkers, It measured noise levels in different parts of the 
City, investigated their effect on human beinp, and analyzed the char- 
acteristics of a number of separate noise sources and means of reducing 
their impact.^« The report, which was widely read and accepted, 
concluded that "noise as it prevails in our city today is definitely 
detrimental to the well-being and efficiency of those who live and 
work here," 

The report led to steps to curb noise in New York City. 
Noiseless turnstiles were introduced in the subways and rubber^ 
tired handcarts in the gannent district. An existing ordinance ' 
was invoked against unnecessary steamboat ivhistles. New ordinances 
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were adopted to control radio loudspeakers and automobile horns. 
MufBers or silencers were required on engines. 

In the years fnllossing the Noise Abaterncnt Curnrriission'8 repori, 
many cities throughout the United States adopted ordinances regulat- 
ing noise. In IDSJ, Mianii Beachj Fla.j banned sources of noise found 
to be excessive or to disturb the peace and quiet of the neighbor- 
hood; Madison, Wis.j had adopted a similar ordinance in 1935; 
Rlchinond^ Va./^* and Meinphis^ Tenn./^* both followed suit in 1938. 

In. 19485 the U.S. Suprenie Court dealt a blow to noise control 
efrorts %vhcn it declaix^d a Lockportj ordinance unconstitu- 

tional. The ordinance outlaAVcd the use of a sound truck without a 
permit from the Chief of Police. The Court found that because no 
standards were proscribed for the exercise of the Chiefs discretionj 
the ordinance restrained the right of free speech in violation of tlie 
First Amendment."- 

In the wake of this decision^ new ordinances were enacted setting 
pemiit standards^ as in BiifTalOj N,Y,-^ New Rochelle^ N.Y.^ regulated 
sound trucks themselves — their hours of operation^ efTective dis- 
tanccSj acoustic power, and the lik<j.^^ Also in the National 

Institute of Municipal Law Officeir* (NIMLO) issued a report that 
became a guide for unnecessar)* noise ordinances and control of sound 
tnicks,"^ 

B)' the 1960'Sj some municipalities were adopting ordinances which 
set n urn erica! liniits on the amount of noise pennitted from various 
sources. A model ordinance of this type was proposed and published 
by NIMLO in 1970.'"^^ It proviried for the adoption of quantitative 
standards to limit noise, 

types of municipal regulations 

Most municipal noise control ordiiiancei fall into one of two cate- 
gories. The first is a subjective type of ordinance that prohibits noise 
deemed excessively or unreasonably loud. The second and more recent 
type of ordinance prohibits noise that exceeds a specific numerical 
levels usually stated in decibels (dBA).'"- (Noise nieasurement and 
eflects are discussed in footnote 300 These two types of ordinances 
represent, baiically^ the differencei between a qualitative and quanti- 
tative approach to noise abatement Some citieSj such as Nevv York 
Cityj have adopted features of both approaches. 

The more generalj qualitative noise ordinance has been adopted 
in the majority of local jurisdictionSj among them Washington^ D,C,, 
Boston, Mass., and Memphis^ Tenn*^^ Of 51 municipal govemment 
codes recently examined by NIMLO, 32 had this type of ordinance. 
A study recently conducted for the Environmental Protection Agency^ 
covering some of the same jurisdictionSj reported that 46 of 83 fit 
this category."" 

In the past^ legal attacks on such ordinances have alleged that 
they are unconstitutionally vague and violate the due process 
guarantees in Federal or State constitutions. Such attacks generally 
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have not lucceededj however^ because the courts have held that the 
words of the ordinance in question are to be given m ordinary and 
comnion sense meaning in their interpretation. 

Quanftative ordinances arc a comparatively recent development^ 
setting a definite numerical standard to separate illegal and legal 
noise. A number of municipal governments have recently enacted such 
ordinances, among them Chicago and Urbana, 111. (1971)^ Minne- 
apolis^ Minn. ( 1971 ) , and the California cities of El Segundo ( 1971 ) , 
Torrance (1971), Alhambra (1971), Indevvood (1970hand Beverly 
Hills (1970) ,'^3 ^ . K - -/ 

Chicago has probably the most comprehensive noise control ordi- 
nance in the Nation.-^^. The scope of its new ordinanco is indicated by 
die noise sources covered, which include hand organs, steam whistles, 
noise from buildinp and building operations. Other regulations cover 
noise from bells and sirens on bicycles, horns and muffleOj boat 
whistleSj and locomotive signals. Power driven vehicles and equip- 
ment covered by the new ordinance include autmiobiles, trucks, 
motorcycles, powerboats, lawnmowera, dune biiggieSj go-carts, and 
snowmobiles. 

The Noise Control Code proposed in 1971 by New York City 
would combine features of both the qualitative and numerical ap^ 
proaches to noise control. The Code, which is currently scheduled for 
adoption by the City Council in the summer of 1972, will retain and 
codify all of New York's cxiatlng ^'unnecessary noise'- statutes, em- 
bracing court precedents already established. The proposed Code will 
set specific numerical limits on the use of such sound sources as motor 
vehicles, air compressors, jackhammerej and garbage trucks, Further- 
more, the proposed New York City Code will establish within 2 years 
of adoption ambient noise standards (ambient noise is the total of all 
noise nomally present at a given time and location) for various gones 
of the city depending on the land uses of reach zone.^^ All violations 
under the proposed code will be handled by a speciai administrative 
tribunal rather than the criminal courts, 

inforeiment 

Noise ordinances have typically been difficult to enforce. The 
subjective type of ordinance has been enforced most frequently only 
following citizen complaints. In the absence of citizen complaints, 
local law enforcement officials often are unaware or unmindful of 
noise regulation ordinances.^s Even when complaints have been 
madej one or more "warning" are usually issued to a violator fint. 

Quantitative ordinances usually fare little better, although for 
somswhat different reasons. Their enforcement requires specialized 
equipnient and trained personnel Technical problems arise in 
separating sounds from ^tential violators and background noiiel 
Mcajuring frequency, distances and duration of sound k likewise 
difflcult,^^ These technical difficultiei can act as a disincentive to ef- 
fective enforcement* For example, where numerical ordinances are 
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enforced by municipal pdlicej the complexity of the measuring equip- 
ment coupled with its infrequent use often, nmke the individual 
patrolman wary of his ability to employ the equipment competently/^^ 
Some municipalities provide training for local offlclals respon= 
sible for enforcing noise standards. The proposed Noise Control 
Act now pending befDre the Congress would authorize the Environ- 
meiital Protection Agency to provide technical assistance to State 
and local governrnents (see Chapter 4 of this report on Federal 
activities for a discussion of this proposed law) . This will include 
advice on ambient noise standards, training of per^onnelj and tech- 
nique for noise measurement and controL 

Another significant defect in enforcement of either type of ordi= 
nance is the absence^ in many InstanceSj of aggressive noise control pro- 
grams. Personnel and funding generally are quite limited at the local 
level no matter how good the ordinance.^^ (See Table 1 for levels of 
funding by selected local governments.) Moreover^ communitiei 
face a dilemma when part of their noise control efforts are aimed 
either directly or indirectly at the ragulation of industrial noise 
lources. Such sources usually constitute a relatively minor portion of 
the overall local noise levels but they may account for a significant 
segment of the ta^^ base. - 

One problem in the past has been a common public acceptance of 
noise as an inevitable concomitant of urban life. Only recently has 
there been a broadening public recognition that much of the noise 
we have tolerated is unnecessary. 

Where municipalities have vigorously enforced noise abatement 
ordinanceSj results have been noticeable, MemphiSj Tenn.j for ex- 
amplej which has the reputation of being a quiet cityj has enforced 
its broad ordinance prohibiting unnecessary noise^ giving particular 
attention to unnecessary horn blowing. -- 

drpnizition 

Municipalities generally have tumed to one of two administrative 
arrangements to curb noise,^^ Some Jurisdictions^ such as Chicago and 
New York City^ respectivelvj have adopted or proposed a compre- 
hensive noise ordinance and invested a local environmental protec- 
tion agency with the powers to administer and enforce it, Such an 
approach centen the responsibility for both promulgating and enforc- 
ing regulations in one agency to provide a more efficient and strearn- 
lined program. Noise control experts generally favor separating the 
ipecialized enforcement of noise abatement from the usual duties of 
the police force.-^' 

Most municipalities^ howeverj incorporate noise controls into 
existing regulations, then split enforcement among various munic* 
ipal agenciei, Those elements of noise control affected by land use 
planningj for example, would fall to the local zoning authorityt Re- 
iponsibility for transportation noise control would go to traffic au- 
thorities. Decentralization allows a city to tap a range of expertise 
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m l to sprbad the added cost and manpower burden among a num- 
ber of agencies. But it often frustrates any comprehensive approacli 
to the problems of noise control because of the difficulty of intern- 
agency coordination. Moreover, few, if any, of the responsible agencies 
view noise control as a princi]jal— or even an important=-mission. 
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Table 1 

Municlpil Noise Abatement Expsndit^ 

A ;v :v tirt thousands of dollars] 

Naw Ysrk, N*Y.* 
Chleigq^ III,* 
Lii Vegii, Nev. 
Philadelphia, Pa. 
isstoHi Mils. 
Atlanta; Qml ' 
' Honolulu, Hawill 

' Diliai,' Tixl* h-h . • " 

NewQrltans, Lil " 
■Frimont, Calif, 

CQlumbIa; B.C. 
. Minneapollij^Mlnn. 

M^^!^?^^ ^"'^^^ otherwlsi indkatad, eli'data are taken from EPA, "atata and 
Municipal NgnoccupatiQnal Noise Programs." Deg. Sl, 1971, App. B The asterisk 
Indicates that the data are GEQ, 

federal and state activities 

Although local governments historically have wielded authority 
over noise control^ there is a mounting awareness of the need to set 
national staiidards on products sold in interstate coinmerce. The 
pending Noise Control Act of 19723 passed by the U,S, House of 
Representative In February 1972, would bar State and local govern- 
ments from applying any but Federal noise standards to products 
covered by Fedeml law, *^^ However, the bill would not stop State or 
local governments from passing ordinances to control ambient noise 
by regulating the use^ operation^ or movement of any vehicle or 
equipment. 

Under the proposed law, when the Federal Covernnient, for 
example, sets standards for new cars, State or local govern men ts may 
not then set different noise emission standards. Hence^ automobiles 
sold m Interstate commerce would not have to meet a myriad of 
difrerent State and local laws. State and local govemnients could^ 
however, control noise from vehicles with ordinances restricting 
vehicles in use, for instance, through ambient noise limits for specific 
zones or during specific times. If the local ambient noise limit is more 
stringent for a given speed and measurement distance than the Fed^ 
eral emission limit, the local ordinance may require the vehblb to 
travel at a losvcr speed. Or it may bar vehicles from certain areas 
or outlaw their use during the times to which the local limits apply. 
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Except for the control of auto exhaust no'm, there has been rela- 
tively little State activity in noise regulation- until recent years. 
Florida"^* and New Jei^eyj*^''' iirnong others (see Chapter 5 of this 
report) 3 have adopted noise abateinent legislation in the past few 
yeai'H, The New Jersey lawj enacted in 1971 j ]5erniit^ iiiunicipal regu- 
lation of noise at levels more stringent than State regulationSj subject 
to the approval of the State agency. The Florida legislature left 
intact previously enacted local controls and allowed new local controls 
at least as stringent as the State regulations. 

In other caseSj local governments are limited by State regulation 
in their power to control noise. Hawaii^ for eKaniplej adopted a noise 
control law in 1970 that entirely forbidi separate local noise 
legislation.-^ 

sources of noise ragulited 

Municipal noise con irol efforts focus principally on noise from the 
following broad areas: airplanes and airportSg veliicleSj construction^ 
industrial and commercial activities^ household applianeeSj and inter- 
nal building noise, 

aircraft and airport noise—Federal law grants extensive authority 
to the Federal Aviation Administration to control the use of aircraft 
and airspace and to regulate air traffic. Municipalities are therefore 
able to exercise only limited control over aircraft noisej clearly one of 
the most controvei^ial of all noise sources, Attcnipts by local juris- 
dictions to curb aircraft noise by regulating the operation of aircraft 
have been struck down by the courts when the ordinance was found 
to create an unconstitutional burden on interstate commerce. They 
have met the same fate in the face of cither an exjjlicit or implied pre- 
emption of local action by Federal legislation or when the local ordi- 
nance clashes direcdy with a Federal regulation, Although yet to bo 
affirmed by court action^ local ordinances regulating sonic aspects 
of airport operations presumably would be permitted when they do 
not imperil aircraft operation safety or unreasonably burden inter= 
state commerce. For examples cities might order aircraft engine 
niaintcnancc activities relQcated or shielded when they generate 
noise levels at the airport boundary higher than those permitted by 
State or local law. In any eventj local governments may wield their 
land planning and zoning powers to lay out industrial parks and 
other nonresidential uses to serve as noise buffer ^ones ^around 
airports, 

Airport ownerSj on the other handj can exercise direct control 
over some aspects of airjjort noisc.'*^ Thuy can establish nondiscrimi- 
natory I'estrictions on tlie permissible noise level of aircraft using the 
airport They can specify the location for engine runup procedures. 
Such measures^ which becauic of Federal law are normally beyond 
what a niunicipality may le|ally do^ can be employed by local gov- 
ernments that are owners of airports, 
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Major airport sites are often selected by speciaily created authori- 
ties with varying defrees of accountability to State and local govem. 
ments and to the communities where the airport is to Be located. 
Whore Federal funds are involved in the developnient. or improve- 
ment of an airport, Federal law ofrers some opportunity for affected 
local governments to participate in decisionmaking. The National 
Environmental Policy Act gives local government units an opening 
to comment on Federal and federally supported projects that wifl 
significantly affect the quality of the environment. '" The Airport and 
Airway Development Act of 1970 also requires greater citizen and, 
m some cases, local government participation in airport location and 
expansion projects prior to Federal funding.so At a minimum, public 
hearings must be held to consider the "economic, social and environ- 
mental effects of the airport location and its consistency with the goals 
and objectives of such urban planning as has been carried out by the 
community." When a proposed new airport does not serve a nietro- 
politan area, the Department of Transportation must consider the 
views of affected communities around the site prior to ffraritinE 
approval." - 

Three-fifths of the 127 final environmentftl impact statements 
airport construction and development issued by Federal agencies 
in the 12 months preceding June 1972 carried comments by a munic- 
ipal government unit. Under the Airport and Ainvay Development 
Act, however, communities have requested hearings in only 29 percent 
of the cases where such hearinp are possible," 

vehicle noist— Local governments probably reg ulate motor vehicles 
more than any other noise source." The majority of local governments 
liavo adopted noise ordinances of a general; descriptive nature. They 
either require adequate muffler devices on motor vehicles or prohibit 
unnecessary noise. Some localities have set quantitative noise emislon 
limits for various types of vehicles and others have combined both 
approaches. 

Perhaps the most common legal devices used to Control vehicular 
noise at both the State and local level are ordinances covering horn 
blowing and mufflers. Of 83 municipal ordinances examined by an 
iPA contract study, 51 restricted horn noise and 33 required muf. 
flers.'^* Decatur, 111., and Madison, Wis, for example, both have hom- 
blowing ordmances. Philadelphia' and Des Moines have muffler' 
requirements. Twelve municipalities have enacted ordinances to con- 
trol all noise emitted by automobiles." Salt Lake City, for example, 
prohibits unreasonable and iinnecessary noise and forbids excessive 
and unusual noise from vehicles in quiet zones.oo Beverly Hills Calif, 
pmhibits repair or testing of vehicles In residential areas if it annoys or 
discomforts residents." Five cities in the EPA study, including Ann 
Arbor, Mich., Pocatello. Idaho, and Cincinnati, Ohio, have enacted 
vehicle noise laws which let quantitative limits on noise emissions. 
Chicago and. Minneajjolis have adopted perhaps the most extensive 
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vehicular noise control laws of major U.S. cities. They restrict even 
the sale of automobiles which exceed specified noise emission limiti. 

The Chica|0 ordinancej discussed earlier, provides that no auto- 
mobile hiay emit noise in eKC^s of 76 dBA (measured at a distmce of 
50 feet) when traveling at speeds up to 35 m.p.h. nor more than 82 
dBA at speeds over 35 m.p.h. The ordinance reduces these limits after 
January 1, 1978, to 70 dBA and 79 dBA for vehicle speeds below and 
above 35 m.p.h*^ respectively. In a separate prosnsion aimed at new 
vehicleSj the Chicago law orders that vehicles mmufactured after 
January 1, 19735 cannot be sold in Chicago if they make noise in excess 
of 84 dBA measured at 50 feet. This limit drops to BO dBA and then 
75 dBA for vehicles manufactured after January 1, 1975, and Janu- 
ary 1^ I98O5 respectively. Noise emi^ion limits for sale of construction 
equipment and powered hand tools will be set at 80 dBA by ISSO^ 
motorcycles at 75 dBA by V9B0, and lawn mowers at 65 dBA by 1978. 

Some of the forgoing provisions would bo preempted by Federal 
noise emission standards under the noise control legislation pending in 
the Congress. 

Motorcycles are uiually subject to the same statutes as automobiles. 
Some citieSj however^ such as Missoulaj Mont.^ Detroitj Chicago^ and 
MinneapoliSj have adopted ordinances specifically to control motor- 
cycle noise either by muffler regulations or by setting quantitadve 
limits on noise emission.-^ For example^ until January 1, 19783 ChU 
cago prohibits motorcycle noise in excess of 82 dBA at speeds up to 
35 m.p.h.^ and 86 dBA at speeds over 35 m.p.h. (measured at 50 
feet), After January 1^ 1978, the limits drop to 78 dBA and 82 dBA 
at speeds below and above 35 m.pji.j respectively. Furthcrmorej as 
with other motor vehicleSj Chicago prohibits the sale of motorcycles 
that are noisier than specified limits, which become increasingly 
stringent with later dates of manufacture, 

construction nolis — ^Both curfew and quantitative ordinances are 
used to curb noise at construction sites, with the more traditional cur- 
few ordinance found in the majority of local jurisdictions^ Such an 
ordinance typically prohibiti construction or the uscj of certain equip- 
nient^ — ^such as pneumatic drills and pile drivers—during specified 
time periodi*^" For examplej Portlandj Oreg.j^^ prohibits noise= 
producing conitruction activities from 6 p.m. to 7 a.m* ToledOj OhiOj^^ 
bare such activities from 9 p.m. to 6 a.m* Such curfesv ordinanceSj 
however^ usually allow exceptions for emergency situationsj-" public 
utilities work,^^ conitruction in the public interestj°^ or construction in 
nonresidential districts and in other instances when there is no hann 
to public health or safety,^*^ Unless strictly construed^ such exemptions 
can of coutie overshadow the basic prohibition. 

Numerical ordinances are a more recent phenomenon in the area 
of construction noise abatement, The Minneapolis noise ordinancej 
for examploj prohibits operation of construction equipment that gen- 
erates noise in excess of 100 dBA at the property line, This limit will 
drop to 95 dBA in September 1973 and to 90 dBA in September 
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1975.^' The Chicago ordinance combines features of botli a curfew 
and a quantitative approach. It prohibits use of construction equip- 
ment between 9:30 p,m, and 8 ajn. within 600 feet of a hospital or 
residence and sets pemilssiblc noise levels for equipment that is sold, 
based on the date of manufacture,"^ 

Noise emission limits applicable to new construction equipment 
alone (as well as vehicles and otlicr noise source) suffer from two 
hniitations. Because existing machineiy is not regulated, lower noise 
levels are achieved only as older equipment is phased out. Also, 
where local- ordinances rely only on controlling the noiie output of 
nidividual pieces of equiiDment^ total noise from a construction site 
could still reach unacceptable levels if too many Tnachines operate 
at once. New York City*s pending noise code would minimize these 
limitations by sotting numerical ambient noise standards for difTurent 
arcas,*'^ Likewise, Chicago has set numerical limits on tjic amount 
of noise pennitted in dlflferent regions of the city. This ai^proach 
may require the use of quieter equipment or require adequate shield^ 
ing of the site In order to comply with the arnbient noiie limits. 

industrial and commercial noist— Many local jurisdictions use a 
variation of the traditional "unnecessary noise" ' type of ordi- 
nance to regulate commercial and industrial noise. The ordi^ 
nances generally prohibit blowing steamwhistles excc|3t at the 
beginning and end of the working day and to signal emer^ 
gencies.^« They prohibit eKcessively loud machineiy and regu^ 
late outdoor loudspeakers through detailed application and 
licensing pi'ocecluresj^ Community noise from businesses and indus^ 
trial machineiy generally is defined as excessive only if it offends 
people residing nearby On the business site, noise levels are con= 
trolled through Federal and State occupational health and safety 
loAvs designed to protect employees, although these laws typically per^ 
mit use of hearing protection devices as an alternative to abating 
the noise itself. 

Some recent attempts by local governments to control industrial 
and coniniercial noise sources have used both quantitative noise 
limits and previously established land use sioning boundaries/'* with 
maximum laermissible noise levels established for each zone. Such 
an ordinance may take into account the type and duration of noise, 
the time of day, day of the week, and ambient noise levels. Chicago's 
ordinance is of this typeJ^ 

risidentlal noise— The growing public^ awareness of noise has trig- 
gered a mpid expansion in the number of complaints filed with local 
environmental protccdon agencies, Many of these complaints relate to 
noise from such domestic sources as air conditioners, power lawn, 
mowers J and television sets, 

Both the subjective and numerical noise ordinances enacted by 
many local governments regulate power tools, air conditioners, and 
other mechanical equipment used for noncommercial purposes. 
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MamphiSj Tenn.j for examploj prohibits playing radios^ phonographs^ 
and other devices when they ^"annoy or disturb the quict^ comfort^ 
or re]K)se of pmom'' in or near the vicinity,'^ White Plains^ N,Y,j 
has a similar ordinance specifically prohibiting the use of fans, air 
conditionersj lawnmowers and chain saws when they disrupt the 
peace of the comniunitv.^^ 

Quantitative ordinances niay regulate the same types of noise 
sources. They either rely upon ambient noise levels to serve as a 
baseline or set absolute numerical limits. For example^ Alhambraj 
Calif.j prohibits noise between the hours of 10 p,ra. and 7 a.m, from 
machinery^ equipnientj fans^ and air conditioners which \% more 
than 5 dlJA above the ambient noise level. Its ordinance also 
covei^ radios^ phonographs, and other sound reproduction equip- 
nient. Because such ordinances are based on the ambient noise level, 
this must be determined before a violation can be establishecl This 
requirement can complicate enforcement of the law, Moreover^ a slow 
rise in anibient noise levels !s poisible. ^ 

Torrance^ Calif., on the other hand^ has set upper limits on the 
amount of noise permitted. Certain residential areaSj for exaniplgj 
may not be exposed to steady noise levels in excess of 50 dBA between 
the hours of 7 p.m. and 1 0 a.m. or in excess of 55 dBA at other times.*" 
None of the four model building codes uied by many munici- 
palities to regulate construction of multifamily structures specifi- 
cally curbs noise that travels through walls to other apartments or. 
adjoining dwellings. If the codes help to reduce noise it is only inci- 
dental to their main functions of assuring structural soundness and 
niinimi^ing fire ha.^ards. One model code^ however, has an optional 
appendix reconnnending minimum sound transmission character- 
istics.®^ And some municipalities that have adopted one of the mudel 
building codes have amended it to require sound prooflnf.^" 

Local ordinances regulating interior building noise are primarily 
limited to new construction, New construction now v/ill also be in- 
fluenced by specific requirements recently set by the Department of 
Housing and Urban Development (HUD) governing approval of 
projects under all HUD programs^ including those of the Federal 
Housing Administration,^"* These requirements are aimed ail dis- 
couraging certain types of construction (e.g*s homesj hospitalsj 
dormitories) in noisy areas by withholding Federal support. 

summary 

Efforts by local governments to curb noise cover a wide spectrum. 
Ordinances vnry from traditionalj general attempts to control un- 
reasonable noise to more sophisticated quantitative limitations. The 
comprehunsivunuss of such legislation ranges h'om control of only 
traditional noise sources^ such as sound trucks^ to curbing some 
aspects of jet aircraft noise, 

Local government control over aiq^ort and aircraft noise is strongly 
circumscribed by Federal law^ but it is moit effectively exercised 
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where the local government is owner of the airport The control of 
noise from vehicles is evolving from nonquantitative muffler and 
hofn-blovving regulations to the adoption ot numerical limits on noise 
emission. The use of curfew ordinancei to regulate noise from con- 
struction sites is being supplemented by laws controlling ambient 
noise and noise emitted by construction equipment. Noise from 
industrial and commercial operations is being controlled through a 
mixture of "unnecessaiy noise" ordinances^ land use controli/and 
more recently, quantitative limitations. While abatement of noise 
in hoiTiea and residential areas has focused largely on a variety of 
specific noise sources, recent efforts aim to control noise through 
setting ambient noise limits and discoursing the siting of new 
residences in noisy areas, . 

Pending Federal legislation would elevate certain areas of noise 
regulation to the national level. At the same time^ the Federal tech- 
nical ajsistance provided for in this lepslation should help local 
governments conduct more effectlye noise control programs in 
consonance with the ^panded Federal pr^am. 
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nepa— 

reform in goyernment 
decisionmaking 



th§ origins of nepa 

nepa-senactmsnt 

On February 17, 1969, a bill was introduced in the United States 
House of Representatives "to provide for the establishment of a 
Council on Environmental Quality." * The following day, a measure 
with similar intent was introduced In the Senate." In the next 11 
months the two bills received Oongreiiional consideration, with bi- 
partisan iponsorshlp and support, were combined in conference^ and 
were amended to proclaim their primary purposes *-to establish a 
national policy for the environment.-' ^ The National Environmental 
Policy Act (NEPA) * was iigned into law by the President on Janu- 
ary 1970* It has become the basic policy-setting Federal law re- 
lating to protection of the environment. 

Earlier proposali had laid a foundation for this action. A number 
of related bills had been introduced in carlior Congresses but had 
died in committee,^ As early as 1965, Russell Train^ then head of the 
Conservation Foundation^ proposed "that the President establish a 
Council of Ecological Advisen" to give environmental concerns "an 
important new status in planning and policymaking at the highest 
level of government," ° In 1969 these ideal became reality. 
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The two bills that became NEPA wnre largely modeled after the 
Employment Act of 1946.' That Actj which grew out of the concern 
about econoniic dislocations after \Vorld War Jl, declared a resjion- 
sibility in the Federal Government to maintain a prosperous and 
stable national economy,^ The Act also created the three-man Coun- 
cil of Economic Ad\^isers to advise the President in canying out that 
responsibility and in preparing an annual reix)it on the economy.^ 
The EmployTiient Act was a watershed in the Federal Government's 
relationship to national economic problems. By following both aspects 
of that Act^declaring a Federal responsibility for action and pro- 
viding for a council and an annual report— the sponsors of the 1969 
bills hoped to create a similar watershed in the Government's 
relationship to environmental problems. 

Instead of being an inadvertent contributor to environmental deg- 
radation, the Federal GuveruiHUiit was to be made a central par- 
ticipant in environmental renewal. The bills directed the President to 
submit an annual report to Congress «n the state of the enviroimient, 
Similar to the President's annual Economic Reports it would ^rve 
over the years m an indicator of environmental conditionSj a record 
of govemmental and private actions to enhance environmental qual- 
ityj ancl a forum for raising important environmental issues. 

During consideration of the bills %vhich led to NEPA, some sup- 
porters of the proposed law feared that the declaration of a national 
environmental policy might be an empty utterance unless the statute 
embodied some means of guaranteeing that Federal agencies would 
heed the new policy. Witnesses repeatedly referred to the disastrous 
oil blo\s^out in early 1969 from offshore wells operating under Interior 
Department leases in the Santa Barbam Channel. Prior to the blow- 
outs they said, the Federal Government had assured that environ- 
mental factors had been considered and that precautions had been 
taken to prevent oil spillage. Events showed that the Government's 
assurances had been more thorough than its precautions.-^ Witnesses 
supporting the proposed legislation produced many other examples 
of what the Senate report later termKi ''the manner in which Federal 
policies and activities have contributed to environmental decay and 
degradation." They called for an ''action-forcing'' mechanism that 
%vould guarantee that in the future the Government would follow 
through in its pledge to protect the environment/'- 

Congress' response to this need sms the provision that became sec- 
tion 102 of NEPAj a provision without a cl^e statutory prec^ent. 
The section directs all Federal agencies to inteipret and administer 
their authorities in concert with the new environmental policy. Sub- 
section 102(2) (G) requires agencies to prepare, for all "major 
Federal actions significantly aflTecting the quality of the human en- 
vironment/' a detailed statement of what the environmental impacts 
will be. In prepaiing the statement^ agencies must consider alterna- 
tive actions and consult with other agencies having environmental 
expertise. 



Thn written record of NEPA's jjassage through the Congress is 
relatively sparse in view of its later impact. In the Senate on July 10, 
1989^ after a single day of huarings, it was placed on the consent 
calendar and passed by a voice votc.-'^ In the HousCj it reached the 
floor on Septamber 23 and w^as passed that day by a vote of 372 to 
15.^- On October 8^ the Senate conferees from the Interior Com- 
mittee and members of the Senate Public Works Committee rcached 
agreement on the Senate's position in conference ^vith the House, 
They also spelled out the relation of NEFA to a companion bill from 
the Public Works Committee that later became the Water Quality 
Improvement Act of 1970.^^^ A joint Senate-House conference com- 
mittee reported an agreed version on December 17. After a brief dis- 
cussion on the Senate floor of the efTect of the proposed Act on other 
Federal laws relating to the environnientj the Senate and House 
agreed to the conference reiDort on December 20 and 23 respectively.-^* 

prgcuriors of section 102 

Although the ''action-forcing'' provision of section 102, requiring 
environmental impact consideration^ had no direct legislative models 
it had foundations in a number of earlier legislative and judicial 
developments relating to environmental protection. The importance 
of section 102 is that it brings these separate strands together and 
confiiTris them in a statute applicable across the entire Federal 
Government. 

Individual agencies previously had mandates to consider particular 
environmental concerns in planning their activities. One of the earli= 
est such mandates is section 10(a) of the Federal Power Act,^' As 
amended in 19355 tbat law requires the Federal Power Commission 
(FPC) J in licensing any dam or related project^ to consider the inter- 
ests of commercej water powder and "other beneficial public uses^ 
including recreational purposes." Two landmark court decisions inter- 
preted this requirement as imposing an affirmative duty on the FPC 
to investigate and consider less environmentally damaging altema- 
tiv^ to any proposal. In Scenic Hudson Preservation Conference v. 
FPC,'^ decided in 1965, the US. Court of Appeals for the Second 
Cii'cuit ruled that section 10(a) requires the FPC to consider ''[t]he 
totality of a project's immediate and long-range effects,'* It said 
the FPC cannot fulfill this responsibility by sitting *'as an umpire 
blandly calling balls and strikes for adverearies appearing before 
it; the right of the public must receive active and affirmative pro- 
tection at the hands of the Commission.*" Two yeari later, in 
Udall V. FPC^^^ the U,S, Supreme Court gave its sanction to this 
reading of the Act, 

In 1966 the Congress enacted section 4(f) of the Department 
of Transportation Act,^^- which requires the Department of Trans» 
portation (DOT) to consider alternatives to proposed transportation 
projects that affect the environment. Section 4(f) provides that be- 
fore the Department may approve a transportation project that 
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encroaches on a public park^ wildlife refuges or historic site^ the 
Secretary of Timnsportation must find that there is no feasible and 
prudent alternative and that the project has been planned to mini- 
mize. the encroachment. Together with section 10(a) of the Federal 
Power Act, this requirement presaged the broad duty imposed by 
NEPA to explore less environmentally damafing alternative actions. 

NEPA's provision ihat agencies preparing impact statements 
must consult with agencies having environmental expertise also had 
precursors. The Fish and Wildlife C^rdination Act^-^ as amended 
in 19583 was intended to bring concern for wildlife into the planning 
of Federal water resource projects. To help guarantee that wildlife 
values are fully considered^ it requires Federal agencies to consult 
with the Federal Fish and Wildlife Service and State wildlife au- 
thorities in planning water resource projects. The National Historic 
Preservation Act of 19fi6 '^^ creates a similar consultation mechanism 
to protect historic buildings and sites from encroachment by feder- 
ally funded projects. Each of these consultation requirements is 
designed to assure that the governmental bodies charged wdth pro- 
tecting environmental values pay close attention to the environmen- 
tal effects of particular projects. Agencies can combine their 
consultations under these statutes and under NEPA's broader re- 
quirement and thus avoid any duplication of effort,^^ 

The '-action-fordng'^ provisions in section 102 of NEPA build 
upon the foundations of the four earlier laws and apply to all 
types of Government activities. Teamed with NEPA's estabHshment 
of a national environmental policy and its creation of the Council 
on Environmental Quality, section 102 provides a mechanism for 
significant refonn in Government decisionmaking, 

napa's substantiva impact 
a ntw policy is set 

Although much of the public discussion of NEPA has revolved 
around the environmental impact statement procedure oS section 
102(2) (C), NEPA's substantive thrust cannot be overlooked. The 
primary purpose of Congress in enacting NEPA was to establish a 
Federal policy in favor of protecting and restoring the environment. 
The broad tenns in which that policy is declared clearly make all 
aspects of man's surroundings the subject of Federal concem.^^ 

NEPA contains strong directives to Federal agencies to follow this 
new policy. Section 102(1) "authorizes and directs that^ to the fullest 
extent p^siblej ... the policies, regulationSj and public laws of 
the United States shall be interpreted and administered in accord- 
ance with'' the policy of the Act. The legislative history of NEPA 
indicates that the phrase "to the fullest extent possible" at the outset 
of section 102 is intended to excuse cOTnpliance only when another 
statute eKpr^sly precludes or makes action required by NEPA 
impossible,-^ Section 102(1) is supplemented by section 102(2) (B)^ 
which directs agencies to pve "appropriate consideration" to en- 



224 



vironmental valuei in all decisions; by section lOS^ which directs 
Federal agencies to review existing policies and practices to bring 
them into line with the Act; and by section 105^ which declares that 
the policies and goals of NEPA **are supplementary to those set forth 
in existing authorizations of Federal agencies." 

Together^ these provisions tell the agencies to add a new criterion- 
effect on the environment— to those against which they have tradi- 
tionally tested their actions. The far-reaching result is that agencies 
whose statutory mandates previously did not call for attention to the 
environmental effects of their actions are now required to take those 
effects into account. And agencies whose mandates previously 
directed their attention only to certain facets of the environment 
now have a responsibility as broad as the environmental policy 
declared in NEPA. 

The implications of this reform are seen most clearly in Federal 
programs in \vhich the Govemment acts directly to perfomi a service j 
to build a facility 5 or to finance such activities by others. In these 
programs the agency in charge generally has a broad range of choices 
about the sizej nature^ and location of tlie project^ who receives the 
fundSj and the wisdom of undertaking cmy action at all. For example, 
the Army Corps of Engineers determineSj on the basis of its- own 
studieSj whether to seek Congressional authorization for a flood con- 
trol project in a certain location and what the design of the project 
should be. Similarly, when the Department of Housing and Urban 
Development (HUD) allMates grants and other assistance under 
Federal housing programSj it can select projects to majcimiza the 
benefits produced. It does this both in setting general criteria for the 
programs and in ev^aluating specific projects. In planning iuch ac- 
tionSj Federal agencies are now required by NEPA to consider 
environmental factors at the earliest possible stage and to mold their 
actions to improve the environmental effects. This duty includes 
refraining from action when the balance of the relevant public 
values, including tlio environment, indicates that the action is not in 
the public inter^t.-® 

NEPA's implications are similar where tiie Government do^ not 
undertake or finance activities directly but regulates the private con= 
cems that do. A Federal agency charged with regulating private 
rights or interests must consider the environmental efiecta of its 
regulatory activities and make appropriate changes. For exmipleg in 
granting permits to dredge or fill in navigable waters of the United 
Stat^j the Co^s of Engineers must consider the ecological effects of 
the applicant's proposed activity."^ Before the Coast Guard decides 
whether to grant a pennit for construction of a bridge across navigable 
waters, it muit consider the reasonably foreseeable effects on scenic 
valueSj on the surrounding transportation system, and on public access 
to the adjacent coas thine. And the Interstate Commerce Gommis- 
sion, in regulating the rates charged by interstate carrier for freight 
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transport^ must consider the impact of clifTeront rato structures on 
tlie ecorioniic feasibility of rccvcling clejolctable resources,'*- 

Where an agency previously looked at only a lirnited aspect of the 
private activities under its regulation^ NEPA forces it to broaden 
its concerns substantially. The Atoniic Energy Commission (AEC)i 
which previously considered only tlie radiological hcaltli and safety 
cHccts of nuclear powerplantSj now must consider all other significant 
cnvironniental efTects as wellj such as the impact on adjacent watei^ 
of t hernial discharges from the plants, '^^ For the other regulatory 
agencies, too^ die NEPA provisions supplement preexisting statutory 
objectives with anew one— envii'onmental protection. An agency must 
consider and^ as appropriate^ act to niinimizc the advei^c environ- 
mental effects that can reasonably be expected from the activity sub- 
ject to its regulatoiy action. 

The actual impact of NFjPA's policy on Government decisions can 
already be seen. Some jorojccts have been modified or abandoned 
when their environmental efTects \vouId have been unacceptable. For 
eNample, on the advice of the Council on_ Environniental Quality^ 
the President ordered a halt in construction of a partially completed 
barge canal across northern Florida tliat tlireatened important natu- 
ral values. The President stated: "[VV]e must assure that in the future 
we take not only full but also timely ar^viunt of the environmental 
imj3act of sucli projects— so that instead of merely halting the dam- 
ages ^^'c prevent it," -'^ The Government has since recommended that 
the area be studied for possible protection as part of the wild and 
scenic riv^ers system.^'* 

Other eKamplcs of NEPA's impact cover a wide range of Govern- 
nient actions. 

The Coast Guard carefully reviewed an application from the State 
of California for a permit to build a highway bridge across San 
Francisco Bay, Because of potential long-range efTects on the en- 
vironment, including a threat to the viability of San Francisco's new 
rapid transit system^ the Coast Guard denied the pemit. In a sub- 
sequent public rcferendumj the voters of the area disapproved the 
bridge project.'-" When a detailed and comprehensive environmental 
statenicnt showed that the originally preferred route of Interstate 73 
in Georgia vvould have adverse effects on Allatoona Lake and sur- 
rounding natural arcas^ a nesv alignment which minimized impacts 
was selected.-^ 

. The Army Corps of Engineers postponed indefinitely a project to 
channelize portions of the Buffalo Bayou in Houston, Texas, largely 
because of its negative aKthetic effects. 

The draft environmental impact statement for a proj^osed airport 
site in Fairfax County, Va,, prompted adverse comments from many 
sources. The County Board of Supcrvasore subsequently decided to 
make the site a park instead,''^' Environmental concerns triggered 
rethinking of a plan to use a tract of Federal laiid adjacent to a 
recreational area in Fort SncIIingj Mmn., as the site for a bulk mail 
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liandling facility for the Postal Sen'icc, The Govem.ment decided 
instead to transfer tlie land to the State of Minnesota for park use.'*^ 
When the Califomia coastal comniuriities of Boliiias and Stinson 
Beach applied to EPA for a grant for a joint sewerage systernj EPA 
reviewed the environmental implications of the proposal. EPA^s 
study indicated that the proposal would allow immediate urbanij^a- 
tion of a rural area over the protests of a majority of the residentSj 
would bring serious financial hardship to the property o\vners of the 
areaj and might harm the ecology of the most significant shale reef 
on the West Coast, Discussion of these j^reliminary findings with tlie 
applicants and the State led to the abandonment of the project and 
tile fonnulation of an alternative more compatible witli the local 
environment. 

Original designs for the proposed new community of Park Forest 
Soutlij outside Chicago^ called for the destruction of a unique hard- 
wood forest. After the draft impact state ivi en t brought this to light, 
tlie Government and the developer reached an agreernent to change 
the plans5 and the Illinois State legislatiu'e is considering a bill to 
buy and preser%^e the woods.'^" 

The Secretar)? of the Interior in 1971 refusedj on environmental 
grounds, to authori^^e two proposed platforms on existing oil leases 
in the Santa Barbara Channel, In a later proposed sale of oil and 
gas leases off the castcni coast of Louisiana, the Secretan^^ after pre- 
paring an environmental statement^ eliminated a number of pro- 
posed lease sites believed potentially dangerous to nearby Wildlife 
Refuges and associated marshlands and estuaries,"*^ 

Changes in individual projects are only a partial index of NEPA's 
impact Perhaps a more important sign is that agencies are reviewing 
their policies to determine the need for across-the-board changes af- 
fee ting entire Federal programs. For example^ the Forest Sersnce has 
modified its multiple-use planning framework for the National 
Forests, Instead of a collection of functional plans and a multiple-use 
plan^ the Forest Service will prepare an overall management plan for 
each planning unit, guided by NEPA principles.'*" The Gorps of Engi- 
neers, under its dredge-and-fill permit rules^ reviews very closely any 
new proposals to develop wetlands. "^^ The AEC-s new procedures 
under NEPA are likely to have a significant impact on nuclear power 
plant technology by requiring more careful accounting of long-term 
environmental costs than was previously the practice.'^- The Presi- 
dent"S Executive Orders establishing the Refuse Act pennit program^ 
providing for regulation of off-road vehicles on public lands^ and 
barring the use of poisons in Federal predator control programs all 
have drawn on NEPA as part of their statutory authority/'^ 

programs involving many actions 

A practical problem may arise when an agency that makes many 
individual decisions in a program affecting the environment must 
implement NEPA's policy. Many agencies find themselves in this 
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situation. For example^ the Forest Service grants numerous permits 
for access to private mineral claims on National Forest land. The 
Corps of Engineers issues a large number of pemiits for dredging and 
filling in navigable waters. For the agency to consider all relevant 
factors and balance them anew in taking each action may be un- 
desirable for several reasons: It may waste the agcncy^s resources; it 
may fail to ensure consideration of cumulative long-temi effects; 
and it may mislead appli cants about what they may expect from the 
agency. 

It has long been recognized that agencies can administer their 
programs better if they establish their policies and practices^ when- 
ever possible, by general rule rather than by acting on a case-by= 
case basis.^ - Rulemaking allows the agency to weigh competing con- 
siderations in depth and to determine a future course of action that 
will' best accomplish its ends. Sometimes it will not be possible to pre- 
scribe general rules, because the individual cases differ too widely 
or the problems do not lend themselves to generalization. But where 
it is possible^ it is a valuable governmental technique. 

General rules can be just as valuable in brinpng agency practices 
into line with NEPA as they have been in implementing other Federal 
policies, NEPA requires a rather finely tuned and systematic balanc- 
ing of its policy agaimt other agency objectives, '^^ It requires agencies 
to reexamine the basic premises on %vhich they have operated and 
to take a new direction when those premises do not square with the 
required concern for environmental effects. 

Nothing in NEPA says that such balancing or reexamination must 
be performed anew each time the agency proposes to actj without 
regard to previous agency consideration of the relevant interests. No 
person or institution can operate effectively under a requirement to 
question its basic premises before taking each action. But considera- 
tion of the environment must be d)^amic. New situations must be 
evaluated^ and new knowledge must be biuughf to bear. An agency 
can be both effective and responsible if it adopts rules to guide its 
daily choices and reexamines those rules as necessary to respond to 
changes in circumstances or in public policy, Ervironmental issues 
not adequately covered in the rulemaking process can be considered 
on a case-by-case basis. As ^inted out below| an agency caji follow 
a similar approach in preparing impact statements under section 
102(2) (C). 

Agencies need^ therefore^ to identify areas in which NEPA's ^licy 
can best be applied by general rules^ as distinguished from areas in 
which some or all issues must bo evaluated \nth each individual 
action in mind. If^ for example^ an agency can identify beforehand 
the circumstances under which a type of development carries un^ 
acceptable environmental risks^ it can fomiulate a corresponding 
rule to guide applicants for Federal assistance or authorization, The 
Interior Department has taken this approach in issuing rules to 
govern the development of geothemial steam under the Geothemiar 
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Steam Act of 1970/* and the Forest Service is considering simiiar rules 
to govern means of access to mining claims on National Forest lands, 
Similarlys if it can be determined what level of pollutant emissions 
will be acceptable from a class of activitieSj a general rule can be 
framed to guide the eKCrcise of a Federal authority. This principle 
underlies the Federal regulatory programs for air and water pollution. 
It may be equally valuable^ where appropriate^ in other Federal 
programs which involve many individual actions. 

The question arose in Calvert Cliffs' Coordinating Committee v. 
AEC ^- whether an agency mayj in selecting a rule of general appli- 
cability to Implement NEPAj defer to a relevant rule prescribed by 
another agency with environmental expertise. The AEOj in its pro- 
cedures for implementing NEPA^ had provided that a State 
certification of compliance with water quality standards under the 
Federal Water Pollution Control Act was sufficient to ranove the 
issue of water quality effects from further consideration in an AEC 
proceeding for licensing a nuclear powerplant. The U.S. Court of 
Appeals for the District of Columbia held that such automatic 
deference to another, agency's views was intunsistent with AEC's duty 
under NEPA to consider all environmental factors in its licensing 
actions. The AEC had based its procedures on two special factors: 
section 21(b) of the Federal Water Pollution Control Act (added by 
the Water Quality Improvement Act of 1970)5^^ which required 
the State' certification^ and Congr^sional statements about the inter- 
play of section 21(b) with NEPA.** The appeals court ruled that 
NEPA required the AEC to assess water quality effects independently^ 
regardless of a certification of compliance with standards under sec- 
tion 21(b). Thf^ court reasoned that by making an "individualized 
balancing analysis" in each case^ the AEC could "ensure that, with 
possible alterationSj the optimally beneficial action is finally 
taken.- ■ 

It is not entirely clear whether the AEG or the court of appeals 
correctly judged the Congressional intent concerning the relationship 
of section 21(b) to NEPA, Legislative clarification of the issue is 
found in bills since passed by both the House and Senate to amend 
the Federal Water Pollution Control Act, Those bills cariy a pro- 
vision^ supported by the Administration, allowing the AEC and other 
permit-granting agencies in their NEPA evaluations to rely on State 
certifications that water quality effects will be acceptable. Howeverj 
pennit-iisuing agencies still would be required under NEPA to balance 
water quality effects along with other factoii in naaking the final 
permit decision.^^ 

The question of whether one agency can defer to another agancy-s 
finding of compliance with water quality standards may have limited 
importance in view of this prompt Congr^ional move to clarify tiie 
law. Howeverj it is important to note that, despite the stress in Calvert 
Cliffs' on Mi "individualized balancing analysis^" the opinion does not 
say that an agency cannot turn to its own general rules to guide all 
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or part of individual decisions. As already pointed out, NEPA re- 
quires an agency to balance all conipcting factors and to consider all 
reasonable alternatives. But it docs not dictate that this be done 
entirely anew in each decision^ without the assistance of general rules 
and past experience, Decisionmakers arc permitted to cut their more 
complicated decisions down to manageable si^c. Advance determina- 
tion of jsrograni policy through rulemaking can implement NEPA, 
at the same time avoiding repetitious recNamination of basic prnciples 
in the context of each individual action. 

mandate for innovition 

NEPA not only requires Federal agencies to appraise and improve 
the environmental efTects of their activities; it also mandates agencies 
to develop new govemniental initiatives to tackle the Nation's grow- 
ing environmental problems. Section 101 declares that it is ^"the con= 
tinuing policy of the Federal Government , , , to use all practical 
nieani and measures , . . to create and maintain conditions under 
which man and nature can exist in productive harmony.'' 

While this responsibility for governmental innovation rests on all 
agencies of the Federal Government^ NEPA conteniplates that a cen- 
tral role will be played by the Council on Environmental Quality, 
Section 204(4) tells the Council ''to develop and recommend to the 
President national policies to foster and promote the improvement of 
environmental quality The President has reaffirmed this 

responsibility in Executive Order 11514.^^ The Council^ working 
closely with other Federal agencies^ has had the responsibility for 
preparing new environmental initiativ^es that have been included in 
the President's Environmental Messages in 1971 and 1972/^' Chap- 
ter 4 discusses in detail the activity of the Council and other agencies 
in this area. 

This affimiative responsibility of thf Government to anticipate 
environmental problems and to devise ways of solving them gives 
hope for reversing the detmoration of our surroundings. If the Federal 
Government responds vigorously to NEPA^s dual command to control 
the environmental effects of its actions and to devise new means of 
environmental protection, it will have been faithful toJts new respon- 
sibility for the conditions under which we live. 

the evolYlng Impact statement process 

The environmental impact statement process of section 102(2) (C) 
was included in NEPA to insure an across-the-board Government 
response to the Acth policy directives. That process^ requiring a 
public explanation of the environmental consequences of proposed 
Government actions, compels substantial adjustments in the ways in 
which many agencies previously did business. Like any major gov- 
ernmental reform, the process has raised a number of thorny prob- 
lems in its early implementadon. The Council^ acting under Execu- 
tive Order 11314^ lias issued guidelines instructing the agencies on 
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how to handle many aspects of the 102 process, -^'^ The Council also 
gives agencies additional guidance on a more infomial basis. '"^^ Because 
the guidelines are an interpretation of NEPA by the agency charged 
with its iniplcrnentationj a number of courts ha\'c acknowledged that 
they are entitled to great weight under accepted legal principles.*'" 
Among the major problems that still peraistj three types of issues 
recur: what procedures agencies must follow in preparing and circu- 
lating 102 Statements, what the statements must contain^ and what 
role the Council on Environmental Quality plays in the 102 process. 

procedural problams 

aotioni requiring Impact statementi^ — Section 102(2) (0) lequires 
an environmental impact statement for ''major Federal actions signifi- 
cantly alTecting the quality of the human environment.^^ The legis- 
lative history contains little discussion of the meaning of this phrase. 
And the courts arc only beginning to furnish some guidance in inter- 
preting the phrasOj when they are asked to review its application to 
a particular agency action,'"*" Probably the best guide to Congress' 
intent is the strong concerng voiced throughout the hearings leading 
to NEPA's enactment 5 for preventing unanticipated environmental 
effects from Government actions. The Act calls for statements only 
on major actions with, significant environmental effects. With that 
language it attempts to ensure that the great bulk of the environ- 
mental impact wrought by Federal agencies will be analyzed through 
the 102 process J while avoiding the wasteful preparation of state-^ 
nients on minor actions or actions with insignificant environmental 
consequencei, 

Both terniSj "major" and ^^significant^" are relative^ calling for a 
reasonable exercise of judgment in light of the NEPA policy. Because 
the section 102 (2) (C) requirement is addressed to the agency propos- 
ing to take an action^ it is that agency which must initially decide the 
applicability of the terms in light of its knowledge of the nature and 
efTecti of its programs. The Council on Envimnmental Quality has 
attempted to guide this cKercise of judgment through section 5 of its 
guidelines.-'^ Moreover^ the Council is ahvays available to consult 
w4th agencies regarding particular programs or actions. How^everj the 
great diversity of Federal activities subject to the 102 process makes 
it mipossible for the guidelines to do more than elaborate in general 
temis upon the statutory language. 

The guidelines make clears for e^^amplej that the overall, cumula- 
tive Impact of one or more actions is to be considered and that an 
eflect may be significant even though it is limited to one locality. The 
guidelines also call upon each agency to issue its own procedures to 
implement the 102 process. Those procedures are intended both to 
identify agency programs that are likely to involve actions requiring 
statements and to specify the factors that will guide decisions in in= 
dividual cajes. Virtually all the major agencies have now published 
such procedures,-'^ 
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The duty to ass^s the environinental consequencts of a prOfjosed 
action^ which flows from sections 101, 102(1), 102(2) (B)/l035 and 
lOSj is not limited to major and environmentally significant actions^ — 
as is section 102(2) (0). Further^ detennining whether an action 
falls within section 102(2) (C) calls for an early inquiry into what 
the effects may be. Therefore, in practicCj an agency contemplating 
any action tliat may possibly affect the environment must perform 
an environmental assessment and decide whether a statement is 
necessary, A few agencies^ including the Environmental Protection 
Agency (EPA ) , have experimented with a practice of issuing a notice 
of intent when this preliminary look indicates that a 102 statement 
is required. The notice alerts the public that the statement will be 
coming, offering an opportunity for early input. Moreovefj it pro- 
vides a public record of the time when preparation of the statement 
was started. Simllarlyj an agency may make a negative declaration 
when it decides that a statement is not required. The agency should^ 
in appropriate caseSj prepare a record indicatingj for fu"ture refer= 
ence, why a 102 statement was considered unnece^aiy.^^ 

In the first yeai^ of the 102 process3 many of the controveraies 
over whether 102 statetrieiits were required have involved Federal 
activities begun or authorized before NEPA^s enactment. The Act 
contains no transitional lanfuage to condition its command that any 
major action with significant environmental effects taken after its 
enactment must have an environmental impact statement. Because 
many such actions are part of a continuing program or project 
started before NEPA took effect^ agencies have often faced the ques- 
tion whether to prepare a 102 statement that would involve re- 
appraisal of pm^ actions or financial commitments. 

To deal with these situationSj section 1 1 of the Council's guidelines 
provides that a 102 statement is necessary to assess further incremen- 
tal major actions, Howeverj the scope of alternatives realistically 
available to the agency in such cases may be narrower in light of how 
nearly complete the project was at the time NEPA took effect, If 
prior commitments^ legal or financialj make it impractical to change 
the basic course of actionj there should still be a 102 statement 
discu^ing the project's envifonmental effects and the possibilities for 
minimizing adverse environmental consequences from the remaining 
major actions. 

In early lawsuits testing the applicability of section 102(2) (C) to 
previously commenced projects^ some of the courts failed to distln= 
guish the major Federal actions yet to be t^en— if any— from the 
earlier commitments made. This failure led to an erroneous charac- 
terization of the problm as one of retroactive application of NEPA 
to actions already t^en. That failure also led to a eoiresponding fail- 
ure to analyze v^hether the remaining Federal steps offered an oppor- 
tunity to improve the project's environmental impact*^^ Howeverj in 
.more recent decisions the courts have turned increasingly to the 
approach in section 1 1 of the guidelines.®^ 
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The problem of applying section 102(2) (C) to pre4970 projects 
has already faded in importance as the courts have gravitated toward 
a uniform approach. Jt should recede even further as the remainder 
of the projects that were in the pipeline when NEPA was enacted 
are processed and the agencies are able to turn their attention to 
new projects for which envifonmental assessments can be perfoniied 
from the outset. 

The retroactivity problem, remains Intense in the licensing of 
nuclear electric powerplants. A number of plants were completed or 
under construction when NEPA was passed and will be ready this 
year and next to begin producing electricity in areas of possible power 
shortage. A Federal court decision enjoining the startup of the Quad 
Cities plant on the Mississippi River raised legal uncertainty whether 
those plants will be available when needed.^^ The case has since been 
settled. But the House of Representadv^ has passedj and the Senate 
is considering^ a short-temi amendment of NEPA to permit the ABC 
to use emeifency procedures to meet uifent needs in the licens- 
ing of plants that predate NEPA. The amendment would permit use 
of these plants on the basis of an abbreviated review through the 
summer of 1973^ pending completion of full 102 statements.'^ 

program impact statemifiti~As noted above^ many Federal 
agency programs involve a multiplicity of individual actions, such as 
grants or pemiits, administered under relatively unifonn policies, It 
was pointed out that NEPA's substantive duties can often best be 
implemented in such cases by writing environmental policies into 
the general rules governing a program. Similarly^ the procedural 
duties of section 102(2) (0) can often be implemented more effec- 
tively by preparing a single statement on the program as a whole 
rather than by filing separate environmental impact statements on 
the individual actions. An intemediate poisibillty is to prepare an 
overall statement assessing basic ^Hcy issues common to all actions 
under a program^ then to follow it when necessary mth a separate 
statement for each major actionj limits to issues needing individu= 
alized treatment. This range of possibilities is present also when a 
large project is divided into small segments for administrative pur= 
poses— as in the case of a major highway project. 

In many such instances the pu^oses of section 102(2) (C) will 
best be served by an umbrella program enviroimiental impact state- 
ment. The statement may be prepared at the time the general rules 
for the conduct of the program are issued^ or it may simply emerge 
from the thorough reexamination that 'NEPA requires for ongoing 
programs. The program 102 statement affords an occasion for a 
more comprehensive consideration of effects and alternatives than 
is practicable in a statement on m individual action. It tends to 
ensure that cumulative impacts likely to be slighted in a case-by-case 
analysis are considered. And it avoids duplicative discussion of basic 
policy questions. A program statement can be supplemented or up- 
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dated as necesiary to account for changes in circumstance or public 
policy and to measure cumulative impacts over time. 

However^ a program statement would not satisfy section 102 (2) (C) 
if it were superficial or limited to generalities. The veiy rationale for 
a program statement requires that environmental considerations be 
analysed fully. When all significant issues cannot be treated ade- 
quately in connection with the prograin as a wholes statements of 
more limited scope will be neccisary on some or all individual actions 
to complete the analysis. 

This discussion illustrates the sophisticated judpnents that an 
agency must make in appl)ang NEPA's general procedural requisites 
to its programs. The complexity of the agency's task is increased by 
the impossibility of doing everything at once. An agency must time 
its preparation of program and individual statements to accomplish 
NEPA's ends in the light of its other program objective. When a new 
program is just beginningj the obvious course is for the agency to 
prepare an environmental impact statement before the program is 
launched. The Department of the Interior has followed this course 
in beginning exploratory development of oil shale and in launching 
the exploitation of geothermal steam. 

multi-agency actloni— Many Federal activities are the shared re= 
sponsibility of more than one agency. For eKamplej a highway 
project may be funded by the Department of Transportation but 
also require a pemiit from the Corps of Engineers to fill or build 
in a navigable waterway, A combined water resource and recreation 
project may require the cooperative efforts of the Corps of Engineers, 
a river basin commiKionj and the National Park Service. Or a major 
new policy may be initiated by the Government and its implementa- 
tion will require coordinated actions by several agencies. In these 
instances each agency involved may prepare its own impact state= 
ment. But there are two other approach^ that usually be more 
effective in complying with secdon 102(2) (C) : One is to designate 
a "lead agency" responsible for preparing a statement prior to imple- 
menting the program or policy. Another is for the agencies to prepare 
a joint overview statement. 

Assigning responsibility to a lead agency may be most appropriate 
when the action is essentially a single project in which two or more 
agencies are involved by virtue of their separate legal authoritiis. 
Each agency's decision may relate to only a part of the project, but 
in an environmental impact statement it would have to consider 
the cumulative impacts of the project as a whole. Therefore^ it will 
be most effident for the agencies involved to agree which is the lead 
agency and assign it the responsibility to prepare a statement. 

The Council's guidelines provide that the lead agency is the 
Federal agency which has primary authority for committing the 
Federal Government to a coune of action with significant environ- 
mental impact.'^ At least three factors come into play in picking the 
lead agency: which agency became involved in the project firist. 
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which has the heaviest involvement, and which is most expert 
respect to the project's environmental efTects. The Council is ready to 
assist agencies that have difficulty selecting a lead agency, Moreover^ 
in preparing thQ statement the lead agency may call on the other 
agencies involved for help^ or on other agencies with relevant ex- 
pertiie. Agencies may find cooperative arrangements veiy usefuL The 
guidelines indicate that the lead agency's 102 statement nonnally 
should be released in final form before any of the participating agen- 
cies has taken major or irreversible action on the project. The courts 
have recognized that the lead agency device can be a proper way to 
satisfy NEPA's procedural demands in a muhi -agency context,'* 

An overview statemcntj prepared jointly by a number of agencieSj 
may be especially appropriate for new policy initiatives foitnulated 
at an interagency leveh In the shaping of policy on a major issue 
with environmental iitiplicationSj it is necessary to explore a broad 
range of alternative actions that fall outsidi the authority or ex= 
pertise of any single agency: Even the narrower courae of action ulti- 
mately chosen often requires implementation by several agencies. 
Preparation of an overview statement by an interagency group can 
make use of each agency" s special knowledge while avoiding the 
duplication inherent in separate statements. In addition^ it can assure 
that a full environmental analysis Is perfonned before the Govern- 
ment sets out on a course of action. When later specific implementing 
actions require additional 102 statements^ those statements can rely 
on the overview statement for discussion of the general policy issues. 

A judicial discussion of the role of an overview statement came 
in a lawsuit under NEPA challenging a proposal by the Department 
of the Interior to sell leases for oil and gas exploration on the Outer 
Continental Shelf. The proposal was one of the initiatives arising out 
of the President'^ 1971 Energy Message. Although the studies leading 
up to the Message Included environmental factors^ the preparation of 
environmental impact statements waj left until thf time of the imple- 
menting actions of the Department of the Interior^ the AEG^ and 
other agencies, The Department of the Interior's proposid offshore 
lease sale proved to be the first action to impliment the Preildent^i 
Message, The responsibility fell to Interior to act as the lead agency 
in discussing the broad range of altemative energy sources to be 
assessed in cormection vnth the entire package of initiatives* 

In a court test of this procedure^ the U.S. Court of Appeals for 
the District of Columbia held that, although a joint overview state- 
ment might have been prepared in connection mth the Energy 
Message^ it was legally pemiiMible "to defer the impact staa ment 
from the time of progrmmatic directive to the time of the iUiple- 
menting specific actions.-' However^ because the energy policy in- 
volved numerous and diverse initiatives, Interior's 102 statement 
covering its lease sale did not rule out a need for additional state- 
ments covering the other major actions. For example^ the Atomic En- 
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ergy Commission has prepared an impact statement covering its proj- 
ect for demonstrating a liquid-metal fast-breedef nuclear reactor,'*^ 

Some duplication will necessarily occur in these multiple state- 
ments. Moreover^ each agency involved mustdiscuss alternatives and 
environmental effects outside its areas of primary expertise. For these 
reasons, an early overview statement has advantages over the other 
apprdachcs when a number of proposed actions are part of a coordi- 
nated plan to deal with a broad problem. It can be expected that 
overview statements will find more extensive use in the future. 

A similar need for interagency coofdinatiun arises when an activity 
requiring a 102 statement is also subject to a like ejivironmental evalu- 
ation process under State law. As noted in Chapter 5 5 at least 10 
States and Puerto Rico now have an impact statement process for 
State Of local agency actions affecting the environment. A number of 
other States are considering such laws. More and more instances will . 
occur in which a project involves toth State and Federal agencies 
and requires environmental assessments under both State and Federal 
law. 

In most of these cases the agency whose involvement in the project 
comes first will be the first to evaluate its environmental effects. This 
will usually be a State agency which formulates or approves a pro- 
posal before sending it on for Federal action. For example. State and 
local agencies initiate proposals for construction of sewage treatment 
plants and recommend the proposaU to EPA for FedemI funding. If 
State law requires an environmental analysiSj the appropriate State 
or local agency will usually complete the analysii before referring the 
proposal to EPA. EPA will then have die benefit of the State's study 
in preparing a 102 statement if the project requires one under 
NEPA, Experiments are already underway in some States with-^-^ 
joint State-Federal preparation of impact statements, 

State and Federal agencies should cooperate closely in these siffia- 
tions to minimize any duplication of effort. The basic studieSj whether 
performed by the State or Federal agency or jointlyj can be tailored 
to help satisfy both the State and Federal requirements* Moreover^ 
it should generally be possible to combine the comment processes 
under both lawSj to avoid consulting expert agencies tvvice, The re- 
sult of the State impact statement requirement will be to ensure that 
emnronmental effects get attention early in the developinent of pro- 
posals by State agencieSs even before the Federal involvement would 
otherwise begin. 

thi commsnt prociSS^NEPA requires each agancy^ prior to com- 
pleting a 102 statement^ to "consult with and obtain the comments 
of any Federal agency which has jurisdiction by law or special exper- 
tise with respect to any environmental impact involved*" The com- 
ments thus obtainedj as well as thoBB from relevant State and local 
agencies, are to accompany the proposal "through die existing agency 
review processes-' and arc to be made public with the 102 itatement 
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The Council's guidelines make clear that th^e requirements also 
includq the commenti of private organizations and individuals.'^ 

To enable all of these entitiei to make infonned commantSj the 
guidelines require that draft statements be circulated to other agen- 
cies and releaied to the public for review at least 90 dayi before the 
propoied action. The agency must consider the comments its receives 
and change its proposal and the statement as apprqjriate. The agency 
must then make the final statement and comments public at least 
30 days before taking action. Agencies niay consult with the Coimcil 
about modifying these time limits to meet emergency situations or 
when prc^ram effectiveness is threatened,^" When a public hearing 
is heldj the drnft statement is made available at least 15 days before- 
hand — ^to permit informed discussion of environmental issues at the 
hearinp. 

These provisions for review and comment have impacted heavily 
on the Federal Government. They have opened to public participa- 
tion many Government decisions that were previously made in- 
formally and without prior public notice. The Oouncil believes that 
NEPA's public cominent process can be assimilated into the agenci^' 
existing planning and review procedures for new proposals and still 
delay decisionmaking little, if at all. The comment proc^ can be an 
important step toward a more open and responsive Goveniment when 
environmental issues are involved, 

Agencies and private groups whose interests and expertise put 
them frequently in a commenting role on draft 102 statements have 
complained at times of the difficulty of preparing helpful comments 
in only 30 to 45 days, For example, the Department of the Interior 
is asked to cominent on hundreds of proposed actioni affecting land 
use and fish and wildlife values, EPA^ with its expertise in pollution 
controlj faces a similar situation. EPA's workload is increased by sec= 
tion 309 of the Ckm Air Act, Enacted shortly after NEPAj section 
309 supplements NEPA's general comment proviiions with a require- 
ment that EPA review and comment publicly on Federal actions that 
afreet its areas of responsibility,^^ Private en\4ronmental groups, tooj 
often find their resources taxed by the opportunities for comment on 
Federal actions, ^ 

One answer to this probleitij obviously, is for the commenting enti- 
ties to add the staiT and other resources to handle the commenting 
t^k. The opportunity to make Federal decisionmaking better in- 
formed and more carefully planned warrants the necessary man= 
power, Howeveri even with adequate fcsourceSj it is often imposiible 
to prepare comments in 30 days that will do justice to a draft state- 
ment that may have taken' years to prepare. It is probably impracti' 
cable to solve the time problem by an acrosi-the-board extension of' 
the minimum period between circulation of the draft itatement and 
agency action, A significant extension would impose a delay income 
patible with the nature of some Government programs, 

Agencies are freCj of course^ to take longer when the program 
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peiiTiits and when NEPA^s policy would be served by deeper scru- 
tiny. For example^ the Department of the Interior peitriitted exten- 
sive time for comment and held hearings in the District of Columbia 
and in Alaika before writing its final statement on the Trans-Alaska 
Pipeline Systeni, But in most cases iniprovenient of the comment 
process will require that agoncies develop means of ^ving ample 
advance notice and encourage consultation before the draft state- 
ment is finished. By making other agencies and groups aware that a 
draft is being developed^ an agency can give them time to prepare 
for the upcoming opportunity to comment. Such a warning may also 
bring in a faster feedback that pennits earlier modiflcation of the 
proposal and thereby avoids later confrontation. Some agencies al- 
' ready are developing the means of earlier notice and consultation. 
Further experimentation promises substantial benefits in making the 
comment process a more efFective tool 

A question persists about how a draft statement should compare 
to a final statement in content and comprehensiveneis. The draft 
serves as the primary means of informing others about the emdron- 
m.ental effects of a proposed action and of possible alternative 
actions. Therefore^ it should embody a thorough airing of each of 
the points specified in section 102(2) (0) , By the time'it circulates 
a draftj the initiating agency should hm fully explored those 
points, with help from other sources whQn necessary^ rather than 
leaving parts of the analysis to be furnished by commenting groups. 
In shortj a draft statement should ' ^e capable of serving as the final 
or "detailed" statement if no comments come back. 

However^ the veiy rationale for consultation with others is that 
a commenting agency or group may uncover errors or omissions 
in the original environmental analysis. The final statement^ when 
issued^ thus will ideally be comprehensive and will give accurate guid- 
ance in the agency's decision whether to go ahead m planned^ modify 
the project, or abandon it. However^ if a final statament is chal^ 
lenged in court and found legally defective^ it can be further revised, 
and the ultimate product will reflect the court-s legal pidance. 

One argument holds that when a commenting group or review- 
ing court has pinpointed a defect in a statement, it should be 
. corrected in a- new draft and the new draft circulated for additional 
comments. One Federal district court, in a case involving the Interior 
Department's proposed offshore Louisiana oil and gas leases, ap- 
pears to have adopted this view.^^* However^ to impose a flat re- 
quirement of recirculationj even when the project itself is not 
changedj could cause unnecessary repetition and delays^ often with 
little gain in fulfilling the purpose of section 102(2) (0), Indeed/ it 
might ci'eate an incentive for an agency not to improve its statement 
after circulating the draft. A commenting group or reviewing court 
may contribute valuable factual or-legal insights which can then be 
incorporated into the statement. If the defect Is fully, corrected in 
the revised statement, then the 102 process has accomplished its 
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primaiy goal: a thorough environmental analysis incorporated in 
a document for the decisionmaker that is made public at least 30 
day§ before any proposed action. Othor agencies and groups have 
been apprised and have contributed to the analysis. Recirculation 
should be considered only when the second statement discusses sig- 
nificant new issues. Judgments on the need for recirculation are 
best made on a case-by-case basis. But at some point the process of 
circulation and comment must end, 

A different situation exists when^ after a draft statement is circu- 
latedj an agency changes its plans and proposes an action not even 
discussed as an alternative in the draft. In that event the agency has 
in afTect come up with a new proposal on which other agencies and 
the public have not had a chance to comment. Such a new proposal 
should be the subject of a draft statement of its own whenever the 
proposed action is major and the environmental effects significant, 

environmsntal regulatory activities— Section 102(2) (0) requires 
^'all agencies of the Federal Government" to prepare environ = 
mental impact statements on major actions significantly affecting 
the environment. However/ the discussions leading to the enact= 
ment of NEPA showed that the primary concern of the Congress 
was the many Federal Government agencies that did not have a 
clear mandate to consider environmental effects and to protect the 
environment. The Oongress recognis^ed that Federal programs^ ^uch 
as the air and water pollution regulatory programs^ already operated 
under statutes designed to protect the environnient. The relationship 
of NEPA's more general environmental commands to those existing 
statutes was considered in the debate leading to NEPA's enactment 
In a statement on the Senate floor shortly before NEPA*s final 
passage^ Senator Jackson of Washingtonj its principal Senate sponsorj 
said : 

Many exiitlng agencies such as the National Park Servises the Federal 
Water Pollution Control Adminiitration and the National Air Pollution Coji= 
trol Admihistration already have important responsibllitiei in the area of 
environmental controL The proviiion[i] of iection 102 (as well as 103) 
are not deiigned to reiult in any chaiige in the fflannQr in which they carry 
out their environmontal protection authority. This provision is, however, 
clearly deiigned to asiuro consideration of environmental matters by all 
agcncici in their planning and decisionmakings — ^especially thoic agenciei 
who now have little or no legislitive authority to take environmental con- 
siderationi Into account.^ 

Similar atatementi were made in both houses of Congreis.^'^ They 
show Congreii- clear understanding of NEPA's substantive impact! 

recitpd in section lOS, NEPA's requirements were to supplementj 
but not supplant, -■those set forth in existing authorizations of Fed= 
eral agencies." 

However^ the question ha^ since ariien whethor the procedural 
duties of section 102(2) (C) apply to environmentally protective 
regulatory programs. Were agencies administering those programs. 
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though guided by other envlroniTicntal legblation, nevertheless to 
prepare 102 statements when their regulatory actions significantly 
afTucted the environment? 

Relying on the statenients in NEPA"s legislative history that section 
102 was "not designed to result in any change in the manner "in 
which [agencies with environmental rcgulatoiy responsibilities] carry 
out their cnvironnnental protection authonty/' the Council in its 
guidelines inter]3reted NEPA as excluding the Gxercise of such au- 
thority from the 102 requirement. The President^ mortly after 
NEPA's passage^' consolidated most of die Federal pollution control 
regulatory programs into the new Environmental Protection Agency, 
ThcrcforCj section 5(d) of the CounciPs guidelines limits exeniption 
from the 102 process to ^"environmental protecdve regulatory acdv- 
ities taken or concurred in by" EPA,^*^ 

NEPA itself contains no specific guidance on this point. As a results 
there has been disagreement about the authority for, and scope of| this 
exemption. The disagreement led to decisions by two Federal district 
courts=-in Kalur v. Resor and Sierm Club v. Sargent— t\mt the 
water quality pemiit program, established under the Refuse Act of 
1899 and administered by the Corps of Engineers with = EPA con- 
curring on each pennitj was subject to environniental impact state- 
ments.-^ In three other caseSi business groups are arguing that EPA 
must prepare 102 state me ntn when it sets air pollution standards,^- 

In order to clarify the uncertaintyj EPA has started a study of the 
effects of applying the 102 process to its regulatory activities. That 
study will pemit EPA to specify the extent to which it believes its 
activities should or should not be subject to impact statcnients.^" 
EPA's study, and the forthcoming decisions on Government appeal of 
the Kabtr and Sierra Club cmm, should clarify^ NEPA's requirements 
in this area. Meanwhile^ the Council and EPA have recomniended to 
the Congress a temporary moratorium in applying section 102(2) 
(C) to the Refuse Act penriit program. "° This would allow rapid 
processing of the initial backlog of over SOjOOO pemiit applications on 
existing faciliUes, Pemiits issued during the moratorium would be 
subject to arrarigements developed for handling future applicationi. 

formal regulatory procedures— Many Federal regulatory agencies 
must base their actions on the record of a hearing at which 
concerned parties are permitted to present facts and argumcnts,^^ 
The prpccdures applicable to most such agencies are spelled out in 
the Administrative Procedure Act (APA)°^ and arc often further 
elaborated in the agencies' own statutes. Difficulties have ariienjn 
accommodating these procedures to the requirement in section 102 
(2) (C) that the environmental impact statement "accompany the 
proposal thitjugh the exisdng agency revievv processes. ^"^ 

The procedures of the FPO illustrate the dlfficultyi If an applica- 
tion is made to the FPC for a certificate to construct a hydroelectfic 
power facilityj and the application is opp^ed by an intervenorj a 
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hearing is held at which the opposing views are aired. Each party at 
the hearing is entitled to confront and cross-examine the opposing 
witnesses. The hearing exaniiner then makes an initial decision and, 
if that ii challengad^ the Commission itself makes a final ruling. 

The rules adopted by the FPO to implement NEPA require the 
applicant to submit with his application a report containing enough 
information to be the basis for a 102 statement, Rather than writing 
a draft statement prior to the hearingj the agency staffs under the 
FPC rules^ circulates the applicant's report as the basis for comments 
from other agencies and discussion at the hearing. The FPC takes 
the position that the APA makes it preferable for its staff not to take 
positions on the environmental issues prior to the hearing. After the 
hearing, the FPC stafT prepares a brief which includes the elements of 
a draft 102 statement The parties in the proceeding get the briafj 
but there is no agency draft statement circulated to other agencies 
and to the public for comment. The hearing examiner considers the 
briefs of the staff and the parties and issues his initial decision. His 
decision is explained in an opinion that includes a final 1 02 statement, 
If Commission review is sought^ the Commission may revise the final 
102 statement in its own opinion, ' 
The FPC procedures have been attacked by environmentalists as 
inconsistent with NEPA on two grounds: firsts that by failing to 
require a draft statement jDrior to the hcaringg they ignore NEPA's 
requirement that a state nient accompany the proposal through the 
existing agency review processes; and second^ that the failure to cir- 
culate the staff draft statement to any agencies not involved In the 
proceeding violates NEPA's requirement to obtain comments of 
expert agencies. 

In Gr^ma Coimty Plamining Board y. FPC^^^ involving a chal- 
lenge to the FPC's authorization of a transmission line to connect 
with a powerplant in Gilboaj N,Y,5 a U.S. court of appeals agreed 
with the first of these arguments. The court held that the FPC has 
"abdicated a significant part of its responsibility by substituting the 
[draft] statement of [the applicant] for its own" as the only document 
available prior to the hearing. Considering the FPC*s hearing "an 
existing review processg'' the court said that NEPA would be satisfied 
only if "the agency-s own'^ draft statement was 'prepared for the 
parties to see before the hearing, The court said that circulation of 
the applicant's draft to other agencies satisfied NEPA's consultation 
requirement. But. it indicated that it would be preferable for the 
FPC to circulate Its own draftj as the AEC does in similar formal 
licensing proceedings,-' 

^ In response to the claim that the APA requires the agency 
staff to refrain from taking a pM:tion prior to the hearing, the 
court held that the APA prevents only premature decisions by the 
Commission members but docs not prevent release of a draft state- 
ment prepared by the agency staff without participadon by the Com- 
mission membei^.^"'^ The court also held that parties opposing the 
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application must be given the opportunity at the hearing to cross- 
examine tho applicant and the FPC staff about the draft stateniGnt, 
The FPC is seeking review of tho Grceno Cminty decision in the 
Supreme . Court, 

contant of Impact stitements 

Section 102(2) (C) specifies that environmental inipact state-^ 
nients must cover five points ; 

(i) the environmental Impact of the proposed action^ 

(ii) any advene environmental effects which cannot be avoided should the 
proposal be implemented^ 

(111) altgfnativei to tho proposed action, 

(iv) the relationihip between local short-term uses of man's environment 
and the maintenance and enhancement of long-term productivityj and 

(v) any irreversible and irretrievable commitments of reiourcei which 
would be involved in the proposed action ihould it be implemented/'" 

Section 6 of the Councirs guidelines elaborates on these require- 
ments. Early coiut decisions confirmed tcyond doubt that together 
they are intended to bring '-full disclosure'^ of the environmental im- 
plications of an impending decision J^^ An impact statement must 
discuss "^ill known possible environmental consequencEi of proposed 
agency action.'' Only then can it mrvQ its purppse=to help the 
agency to decide and to fully inform the public, tlie President^ and 
the Congress on the issues. 

Implementing the 102 process has raised a number of questions 
about the required content of inipact statements. Out of this ques- 
tionmg have come three decisions by the U.S/ Court of ApjDeals for 
the District of Oolumbiaj which give added guidance in this impor- 
tant area. 

duty to consider oppoimg vliws-^The statement prepared by the 
AEG for the "Cannikin" undefground nuclear test on the island of 
Amchitka in autumn 1971 was challenged in court. The plaintiffs 
argued that the AEC statement failed to discuss the views of ex^perts 
who disagreed wirii the AEC's scientists about the possible dangei 
from the test, The courts never flnally ruled on the adequacy of the 
AEC stateriientj because the case was mooted by the actual per- 
formance of the test* But the litigation produced a major opinion 
definhig the duty to discuss opposing views under NEPA, In Com- 
tnittau for Nualmr RasponsibilUy v~ Seaborg^^ the U.S. Court of 
Appeals for the District of Columbia held that a M statement must 
mform ^^the officials making the ultimate decision . . , of the full 
range of responsible opinion on the environmontal effects'^ of the 
pmposal. A statement must therefore '*set forth the op]>osing views" 
on significant environmental Issues raised by the proposal The court 
stressed that it would be "arbitrary and inipermissibb'- to omit frmi 
a smtement '*any refercncG whatever to the eKistcnce of responsible 
Kcientific opinion!' on such issues. It notad, howevei^^ that -'only re- 
sponsible opposing views need to be included'' and that *Hhe agency 
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need not set forth at full length views with \vhich it disagrees/' What, 
is ruquired is "a nieaningrul refuicncc that identifies thu problcJn at 
hand for the responsible official'' 

Taken together^ the requirement that a draft statement be cir- 
culated for comment and the requirement to discuss opposuig views 
jnake the 102 statement a very effective way to meld the best knowl- 
edge on onvironrnental issues. The initiating agency should, of course^ 
consider all major schools of thought in its draft statonient. If there 
are rosponsible opinions of which the agency is unaware^ they can be 
brought out in comments^on the draft. This enables the agency to 
reevaluate the project in light of the comments and to discuss them 
in the final statement. 

duty to discuss aiternativiS=As noted above, the Interior Depart^ 
ment was challenged under NEPA when it proposed a sale of oil 
and gas leases on the Outer Continental Shelf as one implementing 
step under the President's Energy Message. In Natural Resources 
Defame Council v. Morton^^^ the Court of Appeals for the District 
of Columbia held that Interior's 102 statement contained an inade= 
quate discussion of alteniative courees of action. The court's opinion 
reaffirmed the importance of the duty to discuss alternatives and 
examined the scope of the duty. 

The court noted that: the terse language in secdon 102(2) (0) on 
alternatives had been explained in the Senate as requiring a discus- 
sion of '"the alternativQ ways of accomplishing the objectives of the 
proposed action and the results of not accomplishing tlie propoaed 
action," It also noted that this requirement in turn is buttressed 
by the requirement of section 102(2) (D) that an agency 

nudyj develop, and deicrlbe appropriate ahernativei to recoffimended couriei 
of action in any proposal which involvei unrosolvcd conflicts concerning 
altdrnative uies of avaiiable resourcoi*^^" 

Tim courtj quoting the Council^s guidelines^ said that these pro- 
visions require not only a "rigorous exploration-' and description 
of alternative courses of action but also ''an analysis , . . of their 
costs and impact on the environment.'- 

The Government argued that the only alternatives to which this 
requirement applies are those that can" be adopted and put into 
effect by the official or agency issuing the statement. Many of the 
possible alternative ways of producing the energy that Interior pro- 
posed to tap from the Outer Continental Shelf were within the 
province of agencies other than Interior. So defending lawyers argued 
that Interior was not required to discuss them. The court rejected 
this as inconsistent with the Congress' purpose in section 102(2) (0), 
to institute "a comprehensive approach to environmental manage- 
ment " The court daclared that "it Is the essence and thrust of 
NEPA that the pertinent statement serve to gather in one place a 
discussion of the relative environmental impact of alternatives--— 
including all the alternatives reasonably available to the Govern- 
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ment as a whole. Even if some of those altematives are outside the 
authority of tha agency preparing the statement^ their discussion 
will inform the public on the issues and guide the future choices of 
the ultimata deGisionmakers in the Federal Government— the- Presi- 
dent and the Congras. The court noted tKat the importance of this 
broad discussion of alternatives was highlighted in the case before 
it-=in which the proposed action was part of a broad governmental 
plan to deal with the energy problein^ yet the major poHcy tradeoffs 
had not been discussed in an overview statement on the entire plan. 

Howeverj the court stressed that it was not asking the impossible 
in a discussion of alternatives/ It observed that *'ta] 'rule of reason 
is implicit in this aspect of the law, m it is in the requirement that 
the agency provide a statement concerning the opposing vie%ys that 
are responsible." What NEPA requires is "information sufficient 
to permit a re^oned choice of alternatives so far as environmental 
aspects are concerned,-' If an alternative ha^ little or no effect on' 
the environmentj the environmental impact statement may simply 
state that that Is the case, A coune of action promising results only 
in the distant future need not be discussed as an dtemative to a pro- 
pnml designed to deal with a short-tenn problem. Detailed discus= 
sion is not required of alternative that "are deemed only remote and 
spcculativo possibilities^ in view of basic chMges required in statutes 
md policies of other agencies," And the agenci^ need not indulge 
in " ^crystal ball- inquiry" in assessing the effects of alternatives. The 
agency will have taken the --hard look" demoded by NEPA if it 
haj discussed the reasonably foreseeable impacts with a thomugh- 
" ness commensurate with their severity and the significance of die 
action."^ 

"balancing' opposing consldirations— Apncies have public vd= 
ues to consider other than just the environment. Balancing them 
against environmental values is inherent in the duty imp^ed by 
NEPA, If the environmental effects are advene/ the agency must 
consider whether they outweigh the bonefits of the proposal This 
implicit requirement is confirmed by the directive of section 102 
(2) (B) that agencies develop meth^s for giving ''presently un- 
quantified environmental -atmenitic^ and values , . . appropriate 
consideration in decisionmaking along ^vith economic and technical 
considerations,-- ^^^^ 

However, NEPA is less clear on whether this balancing of environ- 
mental againit other values must be spelled out in the environmental 
impact statement, Each of the five items expressly required of state- 
ments under section 102(2) (C) relates to environmental effects- 
except the thirds which does not specify what ty^e of infomiation is 
necessary about "alternatives to the proposed action " It is not wholly 
clear from the bare lanpage of section 102(2) (C) whether the 102 
statement is to catalog only the environmental effects of the proposed 
action and altematives or whether it is to identify all of the important 
values bearing on the wisdom of the propoied action. Is it to itate 
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the various opposing considerations which enter into the agency's 
deeision? 

The legislative history suggests that the Gongr^s did expect the 
102 statement to record the agency's tradeoffs of competiiig values. 
In explaining the bill on the Senate floor. Senator Jackson said: 

Subsection 102(c) [now 102(2) (C)] establiihes a procedure dciigned to 
iniufe that in instances where a propoied major Federal action would have a- 
significant impEct on the envlrenment that the impaet has in fact been 
considered, thai any advirst gffecU which cannot b§ avoided are jusiifi&d by 
some othiT statid comidsTation of national policy, that shorNtpnn uios are 
consistent with long-tenn productivity, and that any irr£vtmble and im^ 
tTiembli commitments of resources are warranted, (Emphaiis added. 

This interpretation is suppDrted by several statements in court 
decisions. In the Calvert Cliffs^ casa^ the court streased the necessity 
fpr balancing under NEPA. And it interpreted the role of the 102 
statement in shov^ing how the' balancing was donei 

In iome instaneei environmental costs may outw^eigh oconomic and teeh- 
nical benefits and in other instaneei they may not But NEPA mandates a^ 
rather finely tuiied and ■■lystematic" balancing analyiii in each 

To ensure that the balancing analysis is carried out and given full effect, 
section 102(2) (C) requires that reiponiible officials of all agencies prepare 
a "detailed statement" covering the impact of particular actions on the en- 
vironment, the environitiental costs which might be avoided, and alteniative 
meaiurdi which might alter the cost^benefit equation 

Similarly^ in Natural Resources Defeius Council v. Morton/ the court 
observed that: ' 

The impaet itatement provides a basis for (a) evaluation of the beneflts 
of the proposed project in light of its environmental mhi, and (b) compariion 
of the net balance for the propoied project with the cr^vironmental riiks 
presented by alternative eouriei of action.^" 

This requirement to identify countervailing interesti complements 
the primary puipoie of the 102 statement: to msm the environ- 
^ mental effects of poisible actions, NEPA was enacted out of a CQncem 
that environmental considerations were not being furiy ajsessed before 
action, was taken. When an agency proposes to go ahead despite ad= 
verse environmental consequences^ the 102 statement must identify 
the other interests that justify going ahead. Of course, NEPA's pur- 
poses would not be served if the statement were to deteriorate into a 
promotional document in favor of the proposal^ at the expense of a ^ 
thorough and rigorous analysis of environmental risks. Moreover, it 
may bo impossible and unnecessaty to discuss the countervailing in- 
terests in the same detail as environmental factors, The court in the 
Morton case observed that ^'the consideration of pertinent alterna- 
tives require a weighing of numerous matterej such as economics, 
foreign relationi, [and] national security," A detailed discussion of 
each of these subjects could require as much space as the envirpn- 
mental analyaii itself, destroying the focus of the 102 statement and 
going beyond the purpose of the Act, What is necemry is a succinct 
recital of the interesti being balanced, which will alert the President, 



245 



the Congress^ and the public to the nature of the interests which arc 
being served at the expense of environmental values. ■■ 

tha rola of ths council on environhiental quality 

NEPA requires that each 102 statement bo made available to the 
President^ to the Council on Environmental Quality^ and to the 
public.^ ''^ Since the Council is designated by title II of NEPA as 
environmental advisor to the President^ the guidelines say that sup- 
. plying a 102 statement to the Council satisfies the obligation to make 
it available to the Prciident.^^* But there is nothing in the Act ipeci- 
fying what the Council is to do with the 102 statements that it 
receives. 

Two important coniiraints help to define the Council^s role in the 
102 process. First, NEPA does not transfer to the Council the respon- 
siblrity to make each of the many Govemment decisions that signif- 
icantly affect the environment, That responsibility remains in the 
Federal officials who administer the programs and who^ as the re- 
sponsible officials under NEPA,"-^ must prepafe environmental im= 
pact staternants. Tlius^ the Council has no legal veto power over 
agency proposals, Howeverj it does perform an important advisory 
role with the agencies and the President. Of courae, the decisions of 
the heads of executive agencies are subject to review by the President 
as Chief Executive. 

Second, NEPA establishei the Council in the Executive OflBce of 
the President as a small policymaking and coordinadng group, not 
as another large addition to the Federal bureaucracy. With a total 
staff of less than 60, the Council cannot make a thorough studyj even 
for advisory purpoies, of every 102 statement filed with it 

Within these limitations, the Council plays a key role in the 10'2 
process. Under Executive Order 11514, the Council is charged with 
issuing guidelines to Federal agencies for implementing section 
102(2) (C).--'^ Through this guideline mechanism^ through assist- 
ance to agencies in preparing their own procedures for implementing 
NEPA, and through continuing consultation with agencies on their 
performance, the Council attempts to help agencies build NEPA*s 
policy objectives into their decisionmaking apparatus. The Council 
believes that the consideration of environmental factors will be most 
effective if it comes in the early stages of program and project formu= 
lation* If the 102 prdccss is not closely int^rated at this early point, 
it risks becoming an overlay upon agency decisionmaking, And it 
tends to seive as a post facto justification of decisions based on tradi** 
tional and narrow grounds. The Councirs success in winning its 
objectives hinges largely upon its ability, through the review of 
section 102 statements and agency 102 procedurei, to identify and 
pursue environmental issues, 

The Council also attempts to use the 102 procesi to identify sig- 
nificant recurring substantive problems that point to a need for 
general refonTi of a Federal program through administrative action^ 
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PresidGntial order, or legislation. The interests protected by NEPA 
include not only pollution control and land use but many other 
aspects of the quality of life which are bewnd the expertise of any 
single operating agency, So die Council plays an essential role in 
coordinating Government actions affecting those interests, Where 
the 102 process reveals a need for more comprehensive Government 
policies or programSj the Council can guide policy formulation and 
prograni development. 

The 102 process also alerts the Council to the very significant 
projects whose environmental effects warrant careful Council review. 
After reviewing the 102 statementj the Council may advice the initi- 
ating agency or the President concerning the project. 

As of May 3 Ij 1972^ the Council had received draft or final impact 
statements on 2j933 agency actions. About half of these — ^15552— are 
actions for which final statements have been filed and for which the 
102 process is now^ complete. There arc still lj381 draft statements in 
process* In recent monthsj filings of finals and drafts combined have 
averaged about 10 each \vorking day. Draft statementSj which repre- 
sent m\v proposals, are averaging about 4 to 5 each day^ — down from 
roughly 10 each day 8 months ago* The decrease primarily" reflects a 
drop in the' filings of highu^ay 102'i as State highway departments 
clear out their backlog of projects requiring NEPA analysis. 

Despite this declining trendj transportation projects account for 
60 percent of all actions for which 102 statements have been filed to 
date. Corps of Engineers projects make up about another 15 percent. 
This means that the remainder of the Federal establishment accounts 
for only 25 percent of the actions for which 102 statements have been 
filed, In nearly years since NEPA's enactments fewer than 800 
statements have been prepared for all categories of Federal actions 
other than highwaySj airports^ and Oorpi activities; That is a rate of 
roughly 300 per year out of the thousands of Federal projects and 
actions initiated annually. These data imply that some agenciei are 
not doing enough to define actions appropriate for 102 treatment and 
to prepare and submit environmental impact statements. In such cases 
the question is not svhether the goals of NEPA are being imple- 
mented effectively but whether they are being implemented at all. 
The Council is conceiTied about this and is working closely with 
agencies to ensure broad compliance with the requirements of sec- 
tion 102(2) (C). 

The Councll-s goal is to make the 102 process self-implementing^ 
so that environmental factors will receive proper attention without 
needijig frequent Council or court intervention. Public participation 
plays a vital role in realiscing this goal by sounding an alert when 
an agency has failed to consider important environmental effects. 
Togetherj the Council^ the public^ and commenting agencies can 
help to realize NEPA-s objective of making ^'environmental pro= 
tection a part of the mandate of evei7 Federal agency and 
departnient-'.-^' 
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the courts and nepa 

Citizen enforcement of NEPA through court action has been one 
of the main forces in making the Act's intended rrfomii a reality. 
The Councirs Second Annual Report chronicled the. early eases 
brought under the Act and described the implications of this citizen 
enforcement.iis The events of the past year indicate that citizen law- 
suits continue to provide a check on agency compliance with NEPA 
and to r^lve important questioni about its interpretation. 
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Figurs 2 

Environmintii! Impact Statements Filed with the 

Council on Environmental, Quality 

Through May 1972 by Type of Fedi?ral Action* 



ROADS (inQludag 201 rssds thrsugh p^rki) 




NUMBER OF STATEMENTS BY TYPE OF FEDERAL ACTION 

* includei all final ititiments and draft itatenninti for^iatlsni on which a final 
itatirtiant hai nat yet been filid. 



The lawsuiti brought under NEPA since its enactment now num- 
ber over 200. Tha bulk of them hava involved federally assisted 
highway or airport projectSj CorpB of Engineer water reiourcei proj-' 
ectSj land management activities of the Interior or Agriculture De- 
partmentj licenses for nuclear pDwerplantSj and federally assisted 
housing projecti. The litigation has spawned a. number of major 
decisionij in which the courts not only have helped to interpret 
NEPA but also have more clearly defined their own role undjar the 
Act. • 
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citizen standing— the mineral king decision 

^ The law of cmmn standing was rcviowed in cliapter 5 of the 
Councirs Second Annual Report. In the succeuding yean court dcci- 
mons, have conlinuyd to confinii the right of citizens and citizen 
graups to invoke NEPA^s pnjlcctions y^hrn environriiental values 
am throatenccl by an agency^^ failure to comply with thu Act/Federal 
court decidons during the last year have upheld the ^^standing^^ of 
both individuals and public interest groups to sue under NEPA in 
diverse situationsJ^^' The Supiemc Court decision in Sierra Club v. 
Morton (the Mineral Kin^ case) which involved lasvs other than 
NEPA, frames new guidelines on the scope of citizen standing under 
all Federal laws protecting environmental values. 

In the Mineral King case, the Sierm Club challenged the legality 
of a ski irsort development on Foderal land in the'MinemI King 
Valley, which lies in the southern end of the Sierm Nevada Moun^ 
tains in California, The Sierra Club aigucd that the proposed deve]^ 
opment violated Federal statutes governing the management of the 
National Forests and National Parks^^^^ The Supreme Court held 
that the Sierra Club had not asserted a sufficient stake in the preseiva^ 
tion of the Valley to have standing to- bring the suit. However, the 
Court's opinion strongly confirmed the right of appropriate citLens 
and groups to sue to vindicate en\ironmcntaI interests. It also indi^ 
cated what steps a group such as the Sierra Club must take to be 
able to bring such suits in the future. 

The Suj^r^me Court confimied in clear language that an injury 
to a noneconomic interest such as ^^the scenery; natural and historic 
ol:>jects and wildlife^^ of the Mineral King Valley is a sufficient base 
for a siiit under the general court review provision of the Adminis- 
trativD Prncedure Act.^^^ The Court said: 

Aesthetic and envlfonmcntal welSbeing, like economie welUbeing, are 
important ingredients of the quality of life in our locietyj and the fact that 
particukr environmental internes are shared by the many rather than the 
few does not make them less deserving of legal protection through the leeal 
prQccss, ' 

The Court obseived, however, that "the impact of the proposed 
dmnges in the environincnt of Mineml King will not fell indis- , 
criminately upon eveiy citizen" but will be felt directly only by those ' 
who use the area, Therefore, only such users and oiganizadons repre^ 
senting such usei-s have sufficient threatened injury to aesthetic and 
recreational values to be entitled to challenge the development in a 
Federal court, ^ 

The Sierra Club did not assert that its activities or those of its 
members ^vo^ld be affected by the development. It merely relied 
on its institutional interest in protecting natural ai:eai such m Mineral 
King, The Court held that the Club had not asserted a sufficient 
basis for suit. The Court pointed out that the Sierra Club was free 
to go back to the lower Federal courts to seek to amend its complaint 
to claim a more direct injury. The Club has since done lo, 

250 



I 



riie Court cmpha^ixccl tliat a riiixen or group which establishes 
itH standing to sue by showing a direct iiivolvcinent with thy en- 
vironinentnl asj^iu at stake, in not limited in court to asserting just 
its own interest in tho matter. Such a pi a in till' may also assert the 
interest of the general public in jorotecting the tlircatened environ- 
mental values. ThcreforCs tlic requirement that the person seeking 
review assert an injuiy to himself ^^dms not , . , prevent any puh- 
lie interests frani being protected through the judicial process.'^ 

The Court in the Mineral Ki?i^ case did not address itself to 
another a^spect of citizen standing: Who is entitled to sue when 
Federal action threatens legally protected environmental values 
enjoyed by the public as a wholcj rather than by any particular 
user group? The values protucted by Federal endangered species 
laws,^-'^* for example, seem to belong to all citizens of the United 
States. Moreover, in NEPA itself there is a declaration of pQlicy to 
protect a broad range of Gnvlronmental values for tlie benefit of 
present and future generations of Americans."" When a Federal 
action challenged under NEPA is said to endanger the atmospheric 
conditions on wliich human life depends or the biological integrity 
of the oceanSs the threatened injujy would appear to affect all 
citizens. The Mineral King decision does not seem to foreclose recog- 
nize ing the riglit of any responsible citizen or citizens^ group to invoke 
the protections of Federal law in such cases. 

The Governments brief to tho Supr^nie Oourt in Mineral Kiiig 
acknowledged that NEPA may confer broader citizen standing than 
do tho specific statutes involved in that case.-^' That argunient is sup- 
ported by the Courtis statement that its ruling "does not insulate 
executive action from judicial review.'' 

Further decisions will be necessary to clarify the full consequences 
of the Mineral King opinion. But already it has banished any doubt 
that the environmental interests embodied in Federal statutes, such 
as NEPAj stand on a par with economic and other interests before 
tho Federal courts. When Government action in violation of NEPA 
threatens environ mental in teres tSj injured citis^ens are entitled to seek 
redress. 
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review of agency ictions 

The Congress addreised section 102(2) (C) to the agencies in the 
executive branch of the Federal Government, Those agencies must 
develop procedures for implementing the 102 process. They must 
prepare environmental impact statements, and they must take envi- 
ronmental values into account in administering their programs. Fed- 
eral law contains basic principles governing the role of the courts 
in reviewing whether agencies lave complied with such directives, 
Those principles^ which are sumiTiarized in the Administrative Pro* 
cedure Act^"^ generally tell the courts to decide for themselves any 
questions of law pajsed upon by the agency. The courts may substitute 
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their own reading of the law If they believe the agency has crrecL The 
Federal courts are the ultimate aititers of questions of Federal law 
under the Constitution. 

The principles of judicial review, howover, prescribe greater defer- 
ence when the courts review an agency's deterniination of fact or its 
oxcrcise of discretion in administering a program entrusted to it by 
law. When agency decisions of this type are made without fomial 
proccdureSj they can generally be reversed by the courts only if they 
arc "arbitrary or capricious.'' When the decisions are required to be 
made on the ba^is of a formal hearing simila? to a trial (as described 
earlier in this chapter), they mmt be allowed to stand if supported 
by "substantial evidence-' in the record compiled by the agency. The 
Supreme Court decision in Citkms to Preserve Overton Park V. 
Volpe,^'^^ discussed in the Councirs Second Annual Report^ lays the 
ground rules for applying these principles in environmental ca^es, 
Recent lower court decisions further clarify how these principles will 
be applied imder NEPA. 

the need for an impact statemint— In deciding whether a 102 state- 
ment is required for a proposed action, an agency has a double duty. 
It must interpret th^: statutory phrase "major Federal actions sig- 
nificantly affecting the quality of the human environment/' and it 
must determine what the environmental efFects of its proposad action 
will be. The interpretation of the statutory phrase is a question of law. 
The assessment of environmental effects is largely a question of fact. 

In lawsuits that have challenged agency decisions not to prepare 
102 statements^ courts have been exercising their responsibility to 
detennine for themselves the scope of the statutory language, Even 
while doing so^ the courts have acknowledged their limited role in 
reviewing an agency^s conclusions about what effects its action will 
have. If an agency neglects to consider important environmental 
effects, the courts will send the case back to the agency for a new 
look-=but they do not do the factfinding for the agency.-^ - 

The courts therefore have upheld agency decisions that 102 state- 
ments were not required, under the 'circumstances of particular cases^ 
for a militaiy practice maneuver in Reid State Park in Mainej"^ for 
Federal approval of a lease of lands held by the Government 
in trust for Indians in New Me.vico^^^^ for erecting a Federal 
office building to house Corps of ^ Engineers staff in Mobile, 
Ala,/'^"^ and for grants to assist construction of a 66-unit apart- 
ment project in Los Angeles and a lower income housing 
project in Houston.^^^ They have held that 102 statements were 
Inquired for a grant to assist construction of a college high-rise housing 
project in Portland^ Oreg/»« for Interstate Commerce Commission 
approval of a temporary boost in railroad freight rates^'^^" for Federal 
aid for widening a Wisconsin Statfi highway,^-^^ and for a Soil Con- 
servation Service project to channelize 66 miies of Chicod Creek in 
North Carolina,*^" 

In the lait two deciiions^ the courts stressed that when an agency's 
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decision on the applicability of section 102(2) (C) is challenged n 
court, 

It is the court which rnust conitrue the Rtatiitor>* standards { '"major" and 
"significrintly affcGtInf") and. Imving CQnitrued them, tlien apply them to the 
*rticLiIar projectj arid decide %vhcthcr the agcncy'i failure [to pfcpaic a 
atatgment] violated the cQngresslonal command 

This pronouncerricnt highlights the courts" important role in judging 
the scope of the statutoiy language. Where the language is appli- 
cable^ section 102(2) (C) does not make the preparation of a state- 
ment discrutionaiy; it "is a flat command to [the agency], to the 
fullest extent possibles to make a detailed statement," Each deter- 
niination of applicability, howeven aho involves an ass^sment of the 
facts about the particular project, A reading of the courts^ opinions 
in these two cases indicate.^ that they did not mean to deny that this 
basic factflnding job is for the agency^ with limited court review, The 
opinions in the other cases recogni^^e this traditional principle even 
more explicitly.^'*" 

the content of an impact statement—The courts have had a great 
impact in construing the provisions of section 102(2) (C) which de- 
fine what an environmental impact statement must contain, As 
described above^ the courts have answered iniportant questions about 
the agencies^ duty to discuss opposing views, to consider all reasonable 
alternatives, and to disclose how competing inten-^ts have been bal- 
anced. Howeverj in this area, tooj the courts have been quick to 
point out that their role is narrower when they move from constru- 
ing the statute to reviewing the content of a particular 102 statement. 
On the latter subjectj the courts* responsibility is "to detemiine 
whether the agencies involved have fully and in good faith followed 
the procedure contemplated by Congress*',^"* ^ 

Because preparing an impact statement requires judginent and 
skills in a variety of disciplinesj the courts have no precise standard 
against which to measure an agency's performance. They have ac- 
knowledged this by saying that the requirements for the content of 
102 statements are subject to a ""rule of reason,^" If a 102 statement 
covers each of the matters required by NEPAj a court is left only to 
decide whether the discussion is sufficient in depth and detail to 
allow the statement to fulfill its purpose — ^to inform the decision- 
makers and the public. The courts are not in a position to second- 
guess the judgment of the agency on the details of writing the 
statement, As the Court of Appeals for the District of Columbia 
observed in NRDC v. Morton: 

In thii as in Dther afcaSj the functions of the courts and agcncici^ rightly 
undemosd, are not in oppoiition but in collaborationj toward achievement 
of the end preicribed by, .Congress, So long as the officials and agencies have 
taken the '"hard look" at envirdnniental consequencei mandated by Congreii,! 
the court does not seek to impoie unroaionable extremes , . . 

the agincy*s proposed action--NEPA commands fimly that an 
agency must, to the fullest extent possible, take environmental values 
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into account. It must abo pre|Jarc on^Mrnnnientnl impact ^tatcnicnts 
for niajor actions signifknnLly afTecting the quality of the htuimri 
environment. Jf an agency falls to do either, it can be orclcmcl to 
comply by a coia-t.^ But iicithcr NEPA^s mbitaniiva duty nor its 
102 process purports to dictate the agency's choice of a roursc of 
action in particular situations. The courts have imifoniily said that, 
after an agency has considGred environmental effects, its decision to 
act is subject to the limited judicial review afforded by the tradi^ 
tional arbitrary-or-capricious and substantiaUevidence tests. 

For example; the Court of Appeals for the District of Columbia 
has said that NEPA does not authorise a court ^^o interject itself 
within the area of digcrDtion of the executive aj to the choice of the 
action to be taken." A court "prabably cannot reverse a substan- 
tive decision on its merits . . , unless it be sho^ that the actual bal- 
ance of costs and beneflts that was struck was arbitmry or clearly 
gave insufficient weight to environmental values.'' The Court of 
Appeals for tlie Second Circuity reviewing the FPC's licenie for the 
controversial Storm King powerplant on the Hudson River, agreed: 

The licensing of projects such oi the Stoitn King plant and the evaluation 
of thcir environmental impact has been entrusted to ^^thc infonTied judgment 
PI the Comniissbn, and not to the prefercnees Qf .^viewing courts." 

The pronounccniDnts of other courts are similar.^^^^ 

The SuprsTie Court in Citkens to Preserve Overton Park 
Volpa^^^ explained that the courts^ mle under the arbitrary^or^ 
capricious test is to reverse an agency decision when there has been 
a cleir error of judpfient The Court said that ''this inquiry into the 
facu, is to be searching and careful . . , [but] the court is not em- 
powered to substitute Its judgment for that of the agency'^i^i 

a new type of cast— industry as plaintiff undir ntpa 

Since its enactmentv NEPA has provided a basis for envdron- 
menta lists to urge more attention by Federal apncles to environnien- 
tal effects and to challenge in court agency actions not in compliance 
with the Act, However, privati business groups that either benefit 
from Govemment programs or are subject to Federal regulation are 
beginning to seek protection in NEPA as vvell They are invoking 
section 102(2) {0)'i requirement of careful Federal decisionmaking 
as a protection against what they believe to be inadequate considera- 
tion of their interests in Federal environmental dacisions. 

The first decision in a case of this XypQ was National Helium Corp, 
V, A/o*^on.i" In it a company that had contracted to sell helium gas 
to the Federal Government challenged the Govimment's decision to 
stop purchasing the gas. The company had an obvious economic 
interest in preserving its business i^lationship with the Government 
However, it sued the Government not on the basis of that interest 
but on the ground that, as a member of the public, it would be 
hamed by the environmental dam^e stemming from the Goverrv 
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mont's decision. The company claimed that if it ceased its operationSj 
the helium from the gas Held in wliich it was workingj said to be the 
largest source of helium in the free world, would be irretrievably lost 
to the atmosphere, On the basis of this argumentj the court held 
that canceling the contract was a Federal action on which a 102 
statement was required. It enjoined the cancellation pending prep- 
aration of a staternent. The Department of the Interior has prepared 
a draft statement.^^" 

More cases of this type are likely as the Government Imposes regu- 
lations to protect the onvironment arid companies subject to the 
regulations .seek to challenge them in court. 

In at least three cascSj representatives of the cementj chemicalSj 
and electric power industries have challenged EPA^s regulations 
limiting air pollution emissions from new induitrial plants. The 
companies argue that the regulations are n. .Jor Federal actions that 
significantly afTcct the environment; therefore 102 statements are 
reqiiired, The succnss of that argument will depend on how the 
applicability of the 102 process to EPA's regulatory activities is 
resolved. But regardless of how it is resolved^ businessei can be 
e^fpected to challenge other regulatory actions of the Government. 

There is a question in tliese cases whether the business plaintiff 
has standing to challenge a violation of NEPA, NEPA is intended 
to protect the quality of life^ while the company generally is seeking 
to avoid a corporate financial injury unrelated to protecdon of 
environmental values. Federal law generally allows a person to sue 
only when the interest he a.^serts is an interest intended to be 
protected by the statute involved i^'"^"^ Companies may be able to 
show in some cases that their financial interests coincide with an 
environmental interest protected by NEPA, For example^ a com- 
pany might argue that strict controls on one kind of pollutiuiij such 
as ocean dumpings would force some other means of waste disposalj 
leading to further pollution of the air or inland waters instead. When 
such a relationship e^cists, a company may claim to protect environ- 
mental values and its own business interests at the same time* It is 
too early to judge whether businesses will often succeed in establishing 
standing to invoke NEPA in this way. 

With both environmental and business groups policing agency per- 
formance under section 102(2) (C)^ it is virtually certain that there 
wall continue to be a substantial load of Hrigation under NEPA in the 
years ahead. This litigation should continue to exert a strong force 
in realizing the purposes of the Act. 

conclusionS'—nepa's accompjishmints 

In the two and a half years since its enactment^ NEPA has gone far 
toward fulfilling its promise as one of the niajor pieces of governmen- 
tal reform legislation in decades. It has had at least five clearly bene- 
ficial effects on the Federal Government. 

First, it is a major step in bringing national policies in line with 



modem concerns for the quality of life. For the firet time, maintaining 
environmental quality is acknQ\vlDdged to be *"£hc continuing respon- 
sibility of the Federal Govcrnment,^^ Each agency has had its 
hon?.on broadened to include not only its own parochial concerns but 
also the need to "assure for all Americans safe^ healthful^ productive, 
and esthetically and culturally pleasing surroundings." ^''^ 

Second, the 102 process provides a systematic way for tht Govern- 
ment to deal with complex problems that cut across the responsibili- 
ties of several agencies. Many of the niodem problems faced by the 
Government are inherently complex and are beyond the responsibility 
of a single agency. In the past, different agencies have often resi»nded 
to the.a: problems in a piecemaalj uncoordinated fashion, largely 
because of the lack of a mechanism for shaping comprehensive policy. 
By forcing interagency consultation and attention to a broad range 
of effects and altemativeSj secdon 102 fosters more sophisticated 
Government decisionmaking. The 102 process uncovei^ the need for 
niore comprehensive jjolicies and programs in areas such ay jnergy 
and transportation. Thus it is a catalyst for more sensible policy 
formulation and program development. 

Thirdj the 102 process has opened a braad range of Federal Gov- 
ernment activities to public scrutiny and participation for the first 
time. Although many agency procedure w^re formerly closedj the 
agencies are now required to explain their decisions ivhen significant 
environmental values are concerned. A written study of environ- 
mental effects^ including an analysis of available Eltematives, must be 
made available to the President^ the Congress, and the public before 
an agency acts. The public in turn has an opportunity to evaluate 
and comment on the agency's analysis. This new element of public 
participation should contribute to more careful and conscientious 
decisioruTiaking. 

FourtL, agencies whose personnel have reflected a narrow focus 
of concerns are being required now to supplement their staffs with 
persons of different backgroundi relevant to environmental issues. 
NEPA's rsquired "interdisciplinafy approach" meajis that pei^onnel 
must be hired who bring not only new skills but a fresh viewpoint into 
the apncies. Over time, this influx should lead to shaker qaestioning 
of traditional assumptions within the agenc es. Out of it should 
emerge an institutional viewpoint that Is morE sympathetic to envi- 
ronmental values. 

Fifthj NEPA's initiatives are enforceable in Federal court by cidzen 
suit. This keeps each of these requirements from being an empty 
exhortation. What NEPA requires of the agencies is often difflcidt 
and uncomfortable. It is only natural umt agencies are sometimes 
reluctant to question accepted goals and to do the work demanded 
by the 102 process. The willingness of citizens to sue to vindicate 
NEPA and the vigilance of the courts in enforcing the Act help 
to ensure that the agencies take their new tasks seriously,^^® 
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NEPA has had a positive effect on Govemment deciiions^ al- 
though it is difficult to assess accurately the size of this impact. 
The examples already listed of projects and programs improved by 
NEPA provide little feel for NEPA's effect on the thousands of other 
decisions that make up the agencies' daily workload. The substantial 
number of impact statements filed with the Council is a sign that 
many agencies are responding to the Act. But the best indication 
available at t.iis juncture is probably the subjective impressions of 
those who vvork with the agencies on environmental matteo on a 
close^ daily basis— the Congressional committees that oversee tlie 
Act, the environiiicntal groups^ the Council on Environmental Qual- 
itys and the Environmental Protection Agency. For its partj the Coun-^ 
cirs sustained contact with agency actions under NEPA leads it to 
believe that desirable changes are in fact undenvay in the Federal 
bureaucracy. There i^ still much room for improvement. Not all 
agencies are successfully identifying actions subject to 102 statement. 
Statements are sometim.es prepared too late to have a real role in 
decisionmaking. Viewpoints and practices are changing more quickly 
in some agencies than othere. But |he Federal Oovernmentj at the 
deliberate pace characteristic of layge institutionSs is falling into step 
with the Nation's new environmental conscioiisness expressed in 
NEPA. / 

The General Accounting OflS^e (GAO) recently cmipleted a 
■ review for the House Merchant Marine and Fisheries Committee 



of the implementation of the 102- 
the Army Corps of Engineers^ thi 
tion Service, the Department of 
the Federal Aviation Administra* 
Istrationj and the Bureau of 1 
analyzed the roles of the Councii 
and the Office of Management an' 



process by seven selected agencies; 
ii Forest Service^ the Soil Oonserva- 
Housing and Urban Development^ 
hiQn^ the Federal Highway Admin- 
iLeclamation,^^^ In addition GAO 
on Environinental Quality^ EPAj 
lid Budget under the Act and called 
for, intensified efforts in its euforcpment, GAO found that the Gov- 
ermTient needs to improve iti Identification of projeGt^ needing 102 
statements and to inject the prepaktion of statements earlier in the 
decisionmaking process. GAO also Irecoi amended that agencies sup- 
plement their NEPA procedures toWnsure that meaiures to protect 
the environment are actually carrie^l out and to improve other a?- 
pects of the 102 process. The GAO nbort will aMist the Council 
the agencies in making the 102 procek more effective* 

By requiring a thorough esamina\tion of environmental effect! 
before the Government commits itself to a new coune of actionj 
NEPA supplies a needed mechanism far technology assessment. New 
technologies have been developed and med in the past usually with- 
out sufficient advajice asseisment of the Broad range of environmental 
dhanges that- they might bring. Now, \^hm technological develop^ 
ments such as the supenonic transport ^nd the fajt^breeder nuclei 
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reactor acl\^nn('c beyond research to the dcselopiiinnt sta^c, thev must 
be subjective) to Henrrhing analysis bcfori* iinjjIenicntntioiL Our abil- 
ity to aniicjpatc and thereby to cDntral the environmental efTuct^ 
of tCH'hnoIogicnl rhrmge has been cnhanred, 

Tlmo benefits has^e not been without costs to the Government. The 
hiitial uncertainties about NEPA's meaning have spawned a lai^gc 
amount of Htiption, whidi aKvays costly in money and time. As 
NEPA principles become clearer, this problem should decline, The 
need to study cnvironnicntal enectH and to hire new poi^sonncl 
canies budgetaiy costs. These costs may nm as high as |65miIiion 
a year wlien. NEPA is fully underlay. Howeverj much larger 
ainounts can be wastod a: - ^iiy one ill-adviHed Federal projcct=Jor 
example^ the CrosK^Florida barge canal had cost $50 million when 
the President stopped it and would have cost $130 million more to 
complete. Moreover, careful analyiis of the effects of Government 
action is a logical component of good public administration. Much 
of the cost attributed to NEPA is going for studies that should be 
performed in any event. 

Private investment doclsionmaking in many areas also has been 
touched by NEPA and the 102 process. Businesses aibject to Federal 
regulation or which receive Federal funding are having to adjust 
to the agencies' now environmental awareness. Private planners for 
new pq^vcr facilities, for federally asdsted housing, and for develop- 
ment of tht resources of Federal lands must now consider the en- 
vironmental issues spelled out in section 102(2) (C). The costs to 
ousincss have in sonic instances been substantiah 

The States, too, have felt NEPA^s impacf;. States that apply for 
Federal funding for projects such as highways^ airports^ and sewage 
treatment plants must anticipate the scrutiny their proposals will 
receive from Federal agencies. As a result, they are gathering more 
information on the environmental issues surrounding these projects, 
NEPA's beneficial efTects overlap into the internationa] arena. 
Actions of the U,S. Governnient to which the 102 process applies 
often affect the environments of nei|hboring or even distant coun- 
tries. Canada and Mexico are affected by Federal activities near 
their boi-ders^ and 102 statements must consider effects in those 
countries.- Possible effects on Japan and its environment were 
considered in Impact statements on the removal of nerve gas from 
Okinawa to Johnson Island in the Pacific and the detonation 
of the Cannikin underground nuclear test on Amchitka Island in 
the Aleutian chain.'c^ Moreover^ ihe growing number of completed 
102 statements provides an information source on a broad range of 
environinental issues that is freely available to other nations. 

The success of the 102 process has prompted a committee of the 
National Academy of Sciences to suggest that the United Nations 
consider adopting a similar process to evaluate the environinental 
impacts of the actions of the U,N,'s specialized agencies. The inter^ 
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national toteniciits'' would be fumUhed io the new U.N. en- 
vironmental agency reconirncncled by the 1972 U,N, Conforcnce on 
the Human Environment in Stockholnh^-" 

The experinient in govern: inntal refonn begun by NEPA's pas- 
sage h having steaclily niore wide-ranging raniificationg. The Act^s 
accomplishnientfb to date are impressive. And there is es'cry indica- 
tion that its usefulness will increase in the coming years. 
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the costs and 
economic impacts 
of environmental 
improvement 



Expenditures to improve environmental quality ar^ an investment 
in the quality of life, As with similaf investments in education^ the 
results are not itnnnediately visible as profits or growth in the Grosi 
National Product. NeverthelesSj these investments can reap great 
dividends. 

Like any reallocation of resourceSj the investment to achieve en- 
vironniental quality will bring about short-run adverse impacts, i.e., 
higher priceij temporary unemplpymentj and plant dislocations* 
Matched against these negative results are the investment' s dividends, 
such ai decreased health bills, increa|ed recreadonal opportunitiesj 
diminished damage to materials^ and better maintenance of the eco- 
l^cal balan=''^ necessary for human survival, 

\Lait y^arj the Oouncil\^ Annual Report contained a comprehen- 
sive chapter on ""The Economy and the Environment."- It sketched 
a preliminary assessment of the costs of environmental improvement. 
It reviewed the benefits achievable from an improved environment 
and discussed alternative economic policy strategies for achieving 
them, 

There had been no detailed analyses on the impact of environ- 
mental control costs at the time of the Council-s initial discussion of 
the economics of environmental quality last year. Yet on the basis of 
its preliminary aMessment, the Council concluded that benefits of 
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cnvironnicntal prntcction would exceed the adniittcclly substantial 
i'om. The Council alno felt that although sonie older and smaller 
finns niight be forced to shut do\vn, with Eissociatecl local dislocations, 
the economic impact of these pollutioii control costH on ovLHall 
national economic growth^ eniploynient. and pricoH would not bo 
severe. 

In 1971. tlic Counc^d^ together with the Environnicntal Protection 
Agency and the Department of Comniercc, undertook a scries of 
studies of pollution roiitrol costs and their impact on the aconomy. 
These ccononilc impact studies support tlie Councils initial juclg- 
mcnts. The studies, based on cuneiit air and wnter pollurion stand- 
ards, found that the impact of those pollution control costs that 
\vciG estimnted and examined would not be severe in that they 
would not seriously threaten the long- run economic viability of the 
industrial activities examined. However^ the estimated impact is not 
inconscciuential in tliat there are likely to be measurable impacts both 
on the economy as a whole and on. individual industries. 

The studies indicate that sorne firms w^M cam lower profits, some 
will curtail production, and other finns and jslants will be forced 
to close. The studies go on to note, however^ that most of the finiis 
or plants that will be forced to close are currently marginal operations 
Uiat were already in economic jeopardy due to other competitive 
factoiTi. In these instances, Mie impact of the environmental standards 
is to accelerate such closings/ 

Because of limited., data on the ^s'^ays in which pollution 
control requirements \vill affect industrial activity^ none of the studies 
can be considered definiti\e presentations of total impact on the 
industrial aclivities examined or on the ccononiv, However, it is 
reasonable to believe that the relati%'e relationship of po'itulated stand- 
ards and pollution abatement cost consequences is at least indicative 
of the nature and order of magnitude of the economic impacts. 

Although these studies focused on ad%^erse economic impacts^ it 
should be noted that therc will be positive econoniic impacts as 
welL Examples of positive impacts not addressed bv the inicro-^ 
economic studies are increased profits and employment in industries 
pfoducmg pollution abatement equipment and services and rela- 
tively low polluting products; and increases in sales and market shares 
by firms that arc more efficient in the use of environmental resources. 
Rolnting these economic benefits to the transitional dislocations is , 
difficult, For example, pollution abatement requirements may cause 
sales and employment to rise in one industiy while they decline in 
another^ but the employees laid ofT in the declining industry are 
not likely to be reemployed immediately in the other, because of 
gRographic or skill factors. 

This year, the Council also has expanded its estimates of control 
costs to include some areas where standards are not now authorized 
or promulgated but arc likely in the near future. Because of new 
information on costs and the recently completed itudies on impacts^ 
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thG Council dcciciecl lo focus solely on the costs of environniciual 
irnprovcmunt and tlie impact of those costs. 

Although tho chapter does not cNjilicith' deal with benelits of 
reducing environniental daniagus, clearly they aiv c'ritical to our 
dccM.^ions on what level of en\ironrnental quality should be attained. 
Existing evidence indicates that, in the aggregates ^he benefits from 
current environniental jjrograrns a»'n ineasurably greater than the 
costs, NuvurthelesSj it is important to develop better data to allow 
assessment of the benefits to be achieved from adclitional environ* 
mental control exjoendi lures, 

Hiose interested in the available benefit data, as well as the Coun- 
ciPs broader re\Mew of the economic aspects of environmc*ntal 
improvemeiitj should read ^'The Econoiny and the En\4ronm_ent'" 
chapter of last year's Annual Report. 

the costs of environmintal controls 

The Councirs 1971 estimates of environmental nianagcment costs 
wore lim itec' <o air and \\^atcr pollution control and sol id waste nian- 
agement speiiding. They included control costs^ but not the costs, of 
monitoring the environment. Many of the data wore sulcctive or 
based on case studicSj engineering estimates, or sui^^cySj aiid the full 
impact of emci'ging standards was not known. Insofar as possiblCj 
comparable niethodology was iisedj but the basic assumptions in the 
cost studies v-aried widely. Byproduct revenueSj estimatGd equipment 
lifcj allocation of process change costs between pollution control and 
increased productivity^ and numerous other factors were^ not dealt 
with unifoniily. Estimates reflected the assumption that emission 
and effluont controls would be ac-hieved through treatment. Thf.y did 
not fully consider other methods^ such as process changes^ improved 
plant n.ianagernentj and recyclingj which might decrease total costs. 

Many of these problems still exist. But this chapter presents data 
and analysis improved in ses eral respects : Costs have been estimated 
for controls in a number of additional environmental arcas^ — noise 
from coinmercial aircraft, sediment from cunstruction^ water pollution 
from feedlotSj radiation controls for nuclear powerplants, and recla'- 
mat ion of surface-mined lands. Last year's air and water pollution 
control data have been updated to refiect new infonnation on stand- 
ards and control costs. Finally, the time frame examined has been 
expanded to include the entire decade of the seventies^ including both 
che period when accelerated investiiients are needed to meet the 
requirements of new standards (1970=76) and anioro norinal period 
after the backlog of investment has been met (1977-80). This 
extended time frame also picks up the significant operating costs 
which will be required by investments made during the previous 
periods. 

The updated cost estimates for air and water pollution control 
come from reports and studies by tlic Environmental Protection 
Agency (EPA) and other Federal agencies. In general these costs are 
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based on oxisting standardi which are now law. In the c^'cnt tliat the 
existing best practicable technology requirements for vvatcr polhition 
control beyond 1976 arc replaced by requirements for recycling or 
best available tochnologyj presently under consideration by the 
CongresSj the estimated water pollution control costs could rise signifi- 
cantly, especially after 1976. The raw data for the newly covered 
pollution control areas were either supplied by relevant Federal 
agencies or collected from other second at)' sources^ as indicated in 
each case. 

The new areas of environ mental control costs discussed in this 
chapter highlight an important limitation in calculating a total cost 
of achieving environnicntal improvement. We are in a period of 
changing standards and control technology^ It is also a time of increas- 
ing conceni reflected in legislative action on an ever wider variety 
of environmental problems. Consequently, any estimate only approKi- 
mates the total cost of realizing a high quality environment. 

catigorles of costs 

The broad types of environmental protection expenditures in- 
cluded in this chapter are outlined belo'ss-, 

air pollution—This categoiy includes control costs for stationaiy 
sourceSj such as factories and power plants^ and for mobile sources^ 
specifically automobiles, . ^ 

The bulk of all air pollution control costs are private expenditures 
for controlling mobile and stationary source emissions. The cost of 
controlling hea\y duty vehicle emissions is excluded because of the 
uncertainty over applicable standards. The relatively small public 
control costs are limited to Federal expenditures to control air poUu-. 
tion from Federal facilities and municipal expenditures to control air 
emissions from solid waste disposal All estimates are of the costs of 
meeting existing standards established under the Clean Air Act.- 
If more stringent State standards are adopted^ cost? would be higher. 
Detailed assumptions underlying the data can be found in the 1972 
edition of EPA"s The Economics of Clean Air,^ 

Many States and localities are considering tlie use of mass transit 
systemSj traffic controls^ and similar measures to help meet the ambi- 
ent air quality standards. The costs of theie measureSj unlike emission 
control requirementSj are not included. 

water pollution— This year's estimateSj like those of last year, are 
based primarily on control expenditures by municipalities, manufac- 
turing establishments^ and electric utilities as required by the Federal 
Water Pollution Control Act.- Federal spending includes funds to 
upgrade Federal facilities and naval vessels. EPA construcdon grants 
to municipalities arc included under the State and local category 
along with the funds contributed by those governments. These costs 
cover treatment plants and the interceptor sewers^ pumping stations, 
and outfalls associated with such plants. Cost for improvements to 
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rollccting .sewers and combined sewer systents are shown, but not 
incluclcd in the total costs in this chapter because of insufficient data, 
the uncertainty of the control techniques that will be used to deal with 
combined sewer overflow^ and the unknown degree to which such 
controls will be nuedud to meet water quality RtandErds, 

Expenditures by municipalities and manufacturing establishments 
are drawn from the 1972 edition of EPA's The Economics of Claan 
Water:- The estimate for utilities is from the microecononiic study 
on electric u til ides discussed later in this chapter. 

Three new estimates have been added to the water pollution con- 
trol section = feedlots, construction sediment, and vessel pollution. 

Livestock and poultry production in feedlots^ where many animals 
are kept in close confinementj frequently account for major dis- 
charges of wastes into streams during stonus. In fact^ they arc the 
preduminant pollution source in some river basins of the Midwest, 
Ne\v Federal Nvater pollution control legislation^ passed by both die 
House and Senate in difTerent versions^ would require controls on 
feedlot discharges,^ It has been estimated that it \vould cost the larger 
livestock and poultry producers from several hundred million dollar 
up to almost |3 billion in capital expenditures tu achieve the types of 
controls that these new bills would require.'' Small livestock and 
poultiy producei^ generally would not be required to make signifi- 
cant capital expenditures. Based on the data available, a $1,8 billion 
investment has been used for the following calculationi. 

Construction activities generally expose the land to erosion. The 
pending Sediment Control Act, an amendment to the Federal Water 
Pollution Control Act/ would require States to establish sediment 
control programs for building and construction activities. The new 
water pollution control legislation recently passed by the House 
and Senate also woidd require State sediment control programs. The 
cost of sediment control for housing construction programs is esti- 
mated at between $100 and $150 per structure,^ It is assumed that ^ 
there will be 2 million residential units in approximately 1.2 million 
individual structures started annually between 1972 and 1980,^ How- 
ever, because regulations will be based on meeting water quality 
standai'dsj not all homes will require controls. For purposes of this 
analysis, it is assumed that one-half of air structures will require, 
a $125 investment each in controls^ for a total investment of $900 
million. 

The Department of Transportation estimates that adequate control 
of sediment during federally aided highw^ay construction repre- 
sents up to 0.5 percent of the overdl cost of a highNvay, At pfojected 
levels of Federal highway cost sharing with States during the 1970'Sj 
$333 million will be exqDended for sediment control during highway 
construction.*'^ Expenditures for nonfederally aided highways have 
not been included. Also not included in these estimates are expendi- 
tures for continuing sediment control on highw^ays^ farms, and the 
like. 
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Also includccl this yonr arc ostiiiiates for controilini? wasle 
rlmrgcs froin Federal ves^ci^, U.S.-basecI c omniGrclal vessels^ and 
rerreational craft. Capital invcnint^nt of $930 million will be ih;^ 
cjuired between 1971 and 1980 for ec|Liipment on vewls and lor on- 
shore facilities.^' EPA'r recently issued regulations for vosbgI waste 
discharges arc discussed in Cliapter 1 of this Report, 

solid waste=l'his yuars estiinate includes the costs of collectincr and 
disposhig of i^csldcntialj comincrcial, institutional, and industrial solid 
wastes. Not included in this catcgoiy are costs to dis]3ose of the re- 
siduals generated from air and watL*r pollution control. These sig- 
nificant co^ts have in part been included in die air and water pollution 
control cost esdtnatcSj but coniprehensivc estiuiates arc not available 
at this time, 

The cost data through 1980 are calculated by assuming propor-^ 
tional increases in annual expenditures to keep pace widi growing 
waste generation^ Nvitli only small expenditures cstiniated "for up- 
gi^ading disposal facilities, Howeven given the long time jDcriod and 
the potential for more efficient operation and solid WMSto recvcling, 
the costs may be overstated^ jDcrhaps sigtilficanth'. 

noise^ — There are no comprehensive estirn rites of die cost of lowering 
noise to more cnvironnientally acceptable levels. Such costs mil vary 
depending on the levels established and the classes of noise sources 
included. Estimates have been made for reducing noise from ex i is ting 
commei^ial jet aircraft^ foi' which Federal regulatory authority has 
existed for years^ although no retrofit regulations ha\^G as vet been 
promulgated. Because no specific requirements are yet ^tatedj thi§ 
COSE is not included in the total costs shown in this chapter. 

A National Aeronautics and Space Administration study estimates 
that available technolog)^ can lower aircraft noise levels during take- 
ofT and landing by approximately 30 to 75 percent for existing air- 
craft Modifying the commercial fleet anticipated by 1980 would 
rcquim an invcsUnent of $860 million to $2.7 billion.^^ Because new 
aircraft are initiLlly designed to be quieter and because it is difficult 
to separate noise control costi from other engine costSj estimates ha\^e 
not been included for new aircraft. Clearly^ there will be some incre- 
mental costs due to increased aircraft w^eight, higher developnient 
costSj and other factors. 

radiation— Since enactment of the Atomic Energy Act of 1946, radio- 
active emissions have been regulated by tlie Federal Government, Last 
year the Atomic Energy Commission proposed that existing and 
planned light=water ccoled nuclear reactors be modified or designed 
to reduce emissions so that the exposure of individuals in the sur- 
rounding population to radiation will be no greater than 1 percent of 
the level then recommended by Federal Radiation Council 
guideliiies.-" 

To meet those standards, additional air and water effluent controli 
must be installed in each plarit. The incremental costs of these sys- 
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tenis are cxpgrtud to be $600 million in capital uxpenditurcg to niocHfy 
ciuriTritly oijemting reni-tors ns well as ihose now under construction. 
Costs to bring the expected nuniber of new reactor^ to be built by 1980 
Up to these standards total POO nnllion, for a total of $L4 billion,^ ' 
rhc costs for current Icvch of controls ha\*Q not been estimated 
^^ccause high Icvcl-S of radiation control are an integral part of every 
plant design^ and it is extremely difficult to separate control costs from 
other plant costs. 

land reclamation— Half of all coal and almost all nonfuel nuning is 
accoinplished with surfrico mining technicjues. Surface ruining, il 
uncontrolled, is a significant source of water pollution^ particularly 
sediment and acid mine drainaga. Mining al^o causes aesihetic: blight, 
disruption of wildlife habitat^ and sometimes destruction of personal 
property. The pending Mined Area Protection Act would require 
that States set up regulatory programs to assiue adequate 
reclamation.^'' 

Costs of rcclnmation vaiy widely^ — ^from estimates of a few hundred 
dollars per acre to over $3,000 per acre,^- For these calculationSj 
unit cost^ were assumed to be ^2^000 per acre for all clisturb'^d 
acreage. Although this cost estimate is probably high^ it does lend 
pei-spcctivc to the relative costs of high levels of land reclamation. 
It is estimated that acieage disturbed svill increase from 220,000 
acres in 1970 to 330,000 acres in 1980J' Because it is difficulty if 
not impossible, to apportion the costs between water pollution control 
and land enhancemcntj all costs are included in the latter category, 

Many categories of environmental controls arc not included in diis 
ehapter, such as controls on fertiliser runofT from agricultural lands^ 
pesticide restrictions, and oil spill controls on tankei's, Thusj the total 
cost estimates presented here imdei^tate the total cost of environ- 
montal protection. Howcvcrj the relatively small expenditures re- 
quired by the new categories added this yearsugrcst that these addi- 
tional categories will not greatly increase the aggregate control cosh, 
although they may be large with respect to the activity regulated, 

total costs 

There are a number of ways to measure environmental control 
costs. Total costs consist of those that are already being incurred^ 
the added costs of meeting nevs^ standardsj and the costs of providing 
control for increasing population and new productive capacity They 
represent a measure of national resources which niust be used to meet 
environniental goals and are therefore unavailable for other uses. 

Table 1 lists the investment in and annualized costs of pollution 
contrqlior the categories discussed above for 1970 and 1980 and for 
the lO^year -period of 1971 to 1980» As indicated, total national 
annualized costs (i.e.^ operating costs plus interest and depreciation on 
investments in environmental controls) will rm from $10,4^ billion in 
1970 to $33.3 billion in 1980, an increase of 220 percent On a per 
capita basisj this represents an inci'case from about $51 per person in 
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1970 to about $145 per pcvmn in IDOOJ^ Ctiinulntive c'ash uMpenrii- 
turairnin 1971 to 1980 \vi|i totnl ^287.1 billion, Figure 1 Hhnws the 
percentage of total mm for air pollution, water pnllmion, mlid wane, 
mid otht^r controls. If tlie hon-ackl ilem^—aircraft noise control and 
noinbined Mnver scparation=\sTm inrhicled. the inveRtnient wnuld 
Hsu b}^ between $1 7 j billion and $38 j billtun, Operntirii^ eostn would 
alHDinerease. but the iietual aniDunt i^ not known. 

The total cost cninintu of $287,1 billion is nearly three limes largGr 
timn last year's le^H eoinprehcnsivo estimate of $105,2 billion. If the 
former figure is reduced to lemosc the ne\v c-ntegnries added and the 
longer time period eovercd, the two estimates are more comparable. 
The costs over the entire decade for all the new categories added, a.i(,, 
rccdlois and urban sedimentation, add just $9,6 biliion. The remain- 
ing increased cost is primarily the result of covering a 10-year ratlier 
than a S'-year period, when ench additionnl year adds over $9 billion 

Figure 1 

Total Cumulative Environmental EKpanditures 
By Category 197M980 




TOTAL - S287.1 BILLION 

Seureoj Based on d.iia from Invifonmenia! PreteC' on Agency and Qlher Fydoml ngencies 
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in cash outnows for automobilG' air pollution controls alone. Each 
aclditional year also adds significantly to the solid waste and water 
polhition totals. 

Even if a conipnrablQ tinie poriod were used, howeverj there 
would mil be increases from last year's estimates because higher unit 
cost estimates were used for automobiles and utilities and because all 
data were changed from 1970 dollars to 1971 dollars. 

As with last years report^ the Council comijarcd its estiniates, 
based on GovernniDnt sources, with estimates made by the private 
sector* A survey by McGraw-Hill estimated that investrnenti by 
American business of $22,8 billion would bo fequired to bring all 
existing facilities up to present air and water pollution control stand- 
ards.^'' As rDflected in Table 1^ the Council e^stiinated air and water 
pollution control expenditures for the 1972 to 1976 period at $24 
billion. These figures are not strictly comparable, however^ because 
the Councirs estimate is for neu^ as well as existing facilities. The 
most interesting aspect of McGraw-Hiirs report is the actual and 
planned expenditures by business for polludon control (Table 2)3 
which shows a 51 percent jDlanned increase in 1972 over 1971 
expenditures. 



Table 2 ; - 'JIv V' 1/ ''^^ \ ' ' ^ 

Actual and Planned Business Invastmant in ' f ' ' 
Pollution Control f-^ .j: if^.??^^^: 

1971. ' ' 1972 ' ' >ifcent 

(Actijal) (Planned) " chinge 

' " ' l.iai 2,862 59 

Water - ^^.-^ 1^444 . 2,044 42 



'''otal 3,245 4,90S 61 

, Sgyrcer IVlcQraw»Hili Pubficationi Co. 



Incremental costs 

Although total control costs show the total level of resources that 
must be allocated to envii'onmental quality improvementSj they are 
not a good indicator of economic impacts. Because substantial amounts 
of money are currently being spent to clean up air and water pollu- 
tion and to dispose of solid wastes^ current prices and production 
activities already reflect these costs, Further impacts on pricesg levels 
of production^ and employment will result only from Imposing new 
costs, 

Table 3 details incremental expenditures for new pollution con- 
trol requirements above those costs required to operatej maintain^ 
and replace facilities in operation in 1970. Consequently^ theie in- 
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Tabit 3 

Incremental Pollution Control Expenditures 

[In binionf of 1971 doila^l "''-^ 
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crcmental costs inclucle only costs above that level either to meet new 
standards or to provide environmental controls for growing popu- 
lation and increased industrial production. They do not indicate the 
level of expenditures which in 1970 were already being incurred by 
public bodies and industry. The total incremental cost of $182.5 
billion reflects a 175 percent increase in expenditures over the level 
needed to maintain 1970 levels of environmental control. This total 
approKimatcs changes in resource allocation and can be used to assess 
the efTects of new environmental controls on the economy. 

High levels of spending prior to 1970 are particularly important 
to soHd waste managenientj where large sums historically .have been 
spent for CQllecting /and disposing of munidpal wastes independent 
of any regulatory requirements. Substantial expenditures also have 
been made for decades in municipal andj to a lesser extent^ indus- 
trial water pollution control. In other areas^ primarily air pollution, 
water pollution from feedlots/ noise^ and land reclamation from min- 
ing, large increases in eKpenditures will be required in a relatively 
short time period to meet new regulatory requirements, either en- 
acted or pending. 

Figure 2 shows contribuUons to incremental costs for air and 
water pollution, solid wastes, and other categories. 

impacts of control costs on the economy 

In absolute tenns^ the pollution abatement costs outlined in the 
previous section seem large. Yet, in the aggregatej they are relatively 
small when compared with measures of total economic activity such 
as the Gross National Product (GNP). During the 1971 to 1980 
period, GNP is expected to total over $13.2 thousand billion,^^ 
Consequently, total environmental costs represent 2.2 percent of 
total- GNP for this period, compared to L6 percent for the 1970=1976 
period reported last year. 

As mentioned before, the Council^ EPA, and the Department of 
Commerce sponiored a series of economic impact studies to assess 
the impact of pollution control costs on the general economy and 
on selected key industries most likely to be severely affected. 
The study on the general economy examined the impact over the 
whole decade. The individual industry studies evaluated the eco- 
nomic impacts through 1976— roughly the year when current air 
and water standards must be met and the period during which most 
dislocationi would occur. If standards do not change after 1976^ 
additional control costs would only be incurred to replace, operate, 
and maintain existing facilities and control new sources. If stand- 
ards become more compreheniive or stringent, the costs and the 
impacts as well will change. Estimates have not been made for these 
additional impacts^ — which may not be propDitional to the cost in- 
creases. Further efforts are required to refine the economic impact 
data, particularly in the area of international trade impacts, New 
studies are now undenvayi building on the studies already completed* 
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Figure 2 

Total Incremental Environmental Expenditures 
ByCatigory 197M980 




TOTAL - 182J ilLLION 

SourCG: Baied on dita from Environmenlai protection Agincy and other Federal liencies 

The reniaindur of this chnpter is a reprint of tlic pvcmeNv Section 
from the sumniary of tlie CliQ-EPA-Coiiiincico studieH entitled The 
Econoffiic hnjjact of Pollution Control: A Siumnary of Recent 
Shiclks, published in March 1972."^ 

The purpose of this pvciview is to jaut into perspective studies 
which were conducted to assess the cconoinic impacts of air and 
NVelter polhition abritemcnt requirements on a iiuinber of industrial 
actiNities. 

The studies were conducted under contract with the Gouncil on 
Environniental Quality^ the Environmental ProtGCtion Agencyj and 
the Department of Gomrnurce» The Council of Economic Adviicrs 
provided guidance on economic rnethodolog)' for the studies* 

The contractors^ reports included sunnnarieSj detailed analysesj 
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and backgraund data. [Siunmanes of these Btudies are printed in the 
March 1972 publication J 

Adequate data are iioc yet available on all the ways in which pol- 
lution control requirements wall affect industrial activity. Environ- 
mental standards as ^vell as tlic changes being induced in the way 
niatcrials are extracted^ jDrocessedj transijorted^ fabncatcd, con- 
sumed, and ultimately disposed of are not only extensi\ne but still 
evolving. Comprehensive studies svould require a great deal more 
time to conduct than was allotted to these preliminary analyses. 

In view of these recognized limitations^ none of the studies can 
be considered definitive presentations of total impact on the indus- 
trial activities examined or on the ccononiy. Ho%vcver, it is reasonable 
to beiieve that the relative relationship of postulated standards and 
13ollution abatement cost consequences are at least Indicative of 
the nature and order of magnitude of the economic impacti. 

In general^ the studies found that the impact of those pollution 
control costs that were estimated and examined would not be severe 
in that they would not seriously threaten the long-run economic 
viability of the industrial activities examined* Hosvever^ the estimated 
impact is rot inconsequential in that there are likely to be measura- 
ble impact;^ both on the economy ai a whole and on individual 
industries, 

background 

Pollution abatement regulations have been implemented by govern- 
ment at all levels in order to reduce the substantial and rising costs 
society has been bearing as a insult of pollution. These costs are 
reflected to varying degrees— somethnes subtly^ sonictimes directly — 
in such factors as increased demands for medical services^ property 
devaluations^ lost man-hours of productive workj lo\ver crop yields^ 
shorter useful lives of nianmade structures, animal losses, and soiling 
GOStSj as well as in such considemtions as aesthetics and the quality of 
life. 

In the absence of public action^ the full costs to society of producing 
goods are not reflected In the prices of goods since society rather 
than the producer bears the costs of pollution. Environmental regu- 
lations arc a means to intenmlize these costs by requiring producers 
to bear the costs of pollution abatement, As prices change to reflect 
pollution abatement costs^ consumei^ can be expected to shift their 
purchases to relatively less expensive goods which arc produced with 
lower pollution abatement costs. HencCj more low-pollution and 
fewer high-pollution products will be prodticed, As a resultj less 
pollution will be created^ fewer resources will be required for pollu- 
tion abatement^ and more resources \vill be available for meeting 
society's demands for other goods and seivices. 

However, the process of reallocating society's economic resources 
outlined above can in the short run have adverse as ^vell as positive 
impacts on^ society, Spccificariyj transitional economic dislocations 
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rnay occur. For e?camplc, although sales and employnient may be 
ridng in one mdustiy while falling in another^ the employees laid off 
from one industry are not likely to be immediately hired by the other 
industry due to such considerations as geograjshy, skill requirements^ 
and lack of knowledge of job opportunities. 

The puYpom of tlic economic impact studies was to begin to develop 
a better understanding of the nature and order of magnitude of the 
adverse inipacts of environmental regulations on the economy as a 
whole and on individual industries and regions within the economy. 

Although these studies focused on adverse economic impacts, it 
should bo noted that there will be positive economic impacts as well. 
An example of positive economic impacts^ which were not addressed 
by the microeconomic studies^ is increased profits and employment: 
(a) In the industries that produce polludon abatement equipment 
and servieeSg (b) the industries that praduce relatively low-polluting 
productr., and (c) some of the finns in the industries diat are in> 
pacted by environmental regulations (i.a^ fimis that absorb the mar- 
ket shares previously held by firms that are not efficient when 
measured by their use of total resourceSj including the environmentj 
and dius close when they must incur pollution abatement costs) . 

Examples of positive economic impactSj which were not addressed 
by either the microeconomic or macroeconomic studieSj are i (a) Pos- 
sible productivity increases where environmental regulations stimulate 
teehnol^ical develpoments (e.g., changes in production processes 
which both increase productivity and reduce pollution)^ aud (b) 
increases in the average level of productivity in some industries as 
environmental reguiations result in the closing of plants that are 
inefficient in their use of total resources. Further^ no attempt was 
made to quaiitify the economic benefits of a cleaner environment 
(e.g,, higher cr^p yieldj increased man-hours of productive work) 5 
or to compare these benefits with the cost of pollution abatement. 
Finally^ since the macroeconomic analyiii employs the conventional 
national income accounts framework, it overstates the net costs (or 
understates the net benefits) to society because such accounting fails 
to include the benefits of a cleaner environment, 

approach 

One rnacroeconomic study and eleven microeconomic studies were 
conducted. The macroeconomic study used a computer-based 
econometric model to detemine the impact of pollution abatement 
costs on such macroeconomic \'ariables as growth of GNPj inflationj 
unemployment^ interest rates^ and balances of trade and paymenti, 

The microeconomic studies concentrated on major elements of 1 1 
specific industries selected in part because of availability of pollution 
abatement cost data from the Enviranmental Protection Agency and 
in part because they were thought to represent a reasonably complete 
spectrum of industrial activities that might experience significant dis- 
locations and impacts. The microeconomic studies concentrated on 
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such variables as sales^ prices, profits, plant closingSj employment, 
and cyminunity impacts in the industries studied. 

While efTects on related (customerj supplier^ and coinpeting) in- 
dustrieB %vere examined^ the simultaneous impacts on difTcrent in- 
dustries and their cross relationshiiJS wgic not studied in detaiL 

All of the studies were performed by contractors; the spccifr' in- 
dustrial activity areas eKaniined and the contractors arc Vmvd in 
Table 4, 

cost definitions and assumptions 

In interpreting the findings of these studies^ it is important to be 
aware of the naturo and lirnitations of the cost data and the key m- 
sumpdons which were used. Although these are outlined in eacli 
report in detail^ some of the major conRiderationi are outlined below: 

The investment costs of pollution control equipment were defined 
to inckide the direct incremental investment required to attain 
environmental standards: (a) For existing faciUties and (b) fornew 
facilities. The operating costs for pollution control equipment were 
defined to be Incremental and net of any productivity increases or 
by-product revenues. It should be noted that the figures used in these 
studies somedmes differ from the cost estimates prepared by others. 
However, in generalj a significant portion of such differences can be 
explained by the fact that the costs were estimated using definitions 
difTerent from those above. 

The water cost data were estimated under die assumption that the 
rolcvant standard is the best practicable treatment—roughly the 




industrial ec|iiivalent of seeondar)^ treatment. If the pending water 
quality bill set mom stringent standards to bo met at any limc in the 
next decade, investment and engineering decisions would undoubtedly 
be affected and higher costs would result. 

The air cost data \vcve estlniated In most eases imder the assunip- 
don that the same set of emission standards would apply in ever)' 
State. The standards assumed were those jDublishcd by EPA in die 
fuidelines for developing State implementation plans. If the States 
adopt difTerent control strategies in order- to meet national ambient 
air quality standards, the costs \VQuld vary aecofdingly. The studies 
did not include consideration of the proposed sulfur ta?i. 

Only air and water pollution abatement costs associated with 
Federal standards were considered. If localities implement more 
strmgent standards or other standards (e.g,, standards for odors) , the 
total pollution abatement costs would be higher than assumed in 
these studies. Further^ although some solid waste costs were reflected 
in the air and water estimates^ those were not comprehensively esti- 
mated. Because the volumes of solid waste which will require recovery 
and disposal will vblij appreciably depending upon how air, water 
\and solid waste control requirements are addressed^ no meaningful 
and coniprehensive solid waste control costs can as yet be estimated. 

The year in which the polludon abatement costs must be absorbed 
is a significant determinant of economic impact. For the purpose of 
the studies^ it was assumed diat all pollution abatement costs for exist- 
iiig plants and for Uiose to be completed by 1976 would be Incurred 
by 1976. Further^ it was assumed that the \vater pollution abatement 
costs would be incurred in equal Increments over the period and 
that those for air would be incurred over the 5 year period 1972=1976 
in the following annual proportions: 5^ 10, 35^ 40, and 10 percent, 
respectively. 

The microeconomic studies covered only the period 1972=76. The 
macroeconomic study covered the period 1972-80. For the macro- 
economic study the cost estimates for the period 1972=76 included 
the same estimates a^ used for the microeconomic studies plus addi- 
tional estimates of iJollution abatement costs for other industries im- 
pacted by enviranmental regulations. For the 1977^80 period, the 
cost esdinates ihcludcd: (a) The operating and nmintcnance, inter- 
est, and replacement costs on the facilities and equipment installed 
by 1976 in all industneSj plus (b) the cajsital and operating costs as- 
sociated with die equipment required for control equipment in facili- 
ties expected to be built during the period. 

Most cost estimntes were based on cnd-of-linu control technologies. 
Since some of these are still in the early stages of development^ the 
actual cost of these technologies may vary considerably, in either 
direction^ from current estimates, To the e^^tent that finns meet 
abatement requirements by production jDrocess changes rather than 
cnd=of-line controls^ the costs employed in these studies could be 
overosthimted. 
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It was assumed that the prices of polhition abatonicnt equiprnent 
and SGivices rcnmin constant relati\'e to othcV pricc^s over the decade. 
In factj tlie prices of polkition abatement equipinent and services 
coLdd rise faster than other prices due to significantly increased de- 
mand whicfi is hkely to peak in mid- decade. If this occurs^ the costs 
eniployed in tlicse studies would be understated. 

All of the cost data were estimated by the Environmental Protec- 
tion Agency (EPA). Although the data were examined with the 
distance of industiy experts identified with assistance of the National 
Industrial Pollution Control Council (NIPGC), the cost estimates 
provided to the contractors represented the views of the in terd opart- 
mental tmk force and were not necessarily endorsed by the industry 
experts. The contractors wcyq asked only to assess the economic im- 
pact of the cost data given them, Thuy were riot asked to assess the 
accuracy of the cost estiniates. Since definitive cost estimates could 
not be developed, rangeb of estimates were given to the eon tractors 
so that they could test the sensitivity of the impact to difTerent cost 
estimates. However^ in home cases^ additional cost analyses conducted 
simultaneously with the economic studies indicated that the actual 
costs could bo liigher than even the high range of estiniates given the 
eontractors, These additional analyses are noted below in summarii^- 
ing the contractor reports, 

microsconomic impacts 

The microeconomic studies indicated that none of the industries 
studied w^ould be severely impacted in that the long-mn viability of 
no industiy is seriously threatened solely by the pollution abatement 
costs estimated. HoNs^ever, profits will decline for some fiiTOs in most 
of these industries because firms rwill not be able to pass on the full 
cost of pollution abatement to consumers in the form of higher prices. 
Costs will not be passed on completely cither because substitute or 
foi'eign produced products are available so tliat none of the fimii in 
the industiy can pass on their full costs or because the price increases 
of the smaller finiis which have higher unit abatement costs arc con- 
strained by those of the larger firms with lower unit abatement costs. 
Accordingly, some firms will earn lower profitSj some will curtail pro- 
ductionj and some flmis and plants will be forced to close. 

Howcverj the studies indicated there will be some price increases 
as a result of environmental regulations. Depend ing on the industrial 
activity in question^ prices are likely to rise from 0 percent to 10 per- 
cent over the period 1972-7|6. This is equivalent to average annual ' 
Increases of from. 0 percent to 2 percent with the bulk of the increases 
likely to come in 1974 and 1975. 

Most of the firms or plants that will be forced to close arc currently 
marginal operations (e.g.^ smaller^ olderj less efficient producers) that 
were already in economic jeopardy dije to other competitive factors, 
In such casess the inipact of environmental standards is only to ac- 
celerate closings that would have occurred anyway. The pollution^ 
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abatement costs either elbninate already slender profit margins or re- 
duce them to a level at which they fail to justify the required capital 
expenditures in pollution abatement equipment (in temis of an ade- 
quate return on investment) . 

There are approximately 1 2^000 plants currently oj^rating in the 
industrial activities studied. Of tliese it is expected that approximately 
800 would close in the normal course of business between 1972 and 
1976, It would apjDcar from the contractors" evaluations that an ad- 
ditional 200-300 will h% forced to close because of pollution abate- 
ment requirements. Many of these additional clc^ings would appear 
to involve plants that were vulnerable for other reasons and^ hcncej 
that were likely to have closed any\vay a few years later. 

These plant closings and production curtailments will have both 
direct and indirect impacts. The direct impacts include the loss of 
jobs and reduced value of equity. An indirect impact is that related, 
(customer and supplier) fimis will be forced to close or reduce pro- 
duction. For examplej fanns which have marketed their produce to a 
cannery that closed might be unable to find nc^v markets for their 
produce. Another indirect impact is that the communities where 
such ])lants are located may suffer local recessions— an Impact which 
will be most severe in one-plant towns. 

The studies suggest that direct job loss attributable to environ- 
mental regulations in the affected industiy activities examined may 
range from 50,000 to 125,000 jobs over the 1972=76 period.^ These 
figures represent approxiinately 1 percent to 4 percent of total em- 
ployment in the industry activities studied. The direct average an- 
nual unemployment created in these industri^ represents 0.05 per- 
cent of the 1970 total national work force. However^ the studies 
suggest that these eitimates could be substantially higher if the econ- 
omy is not at full employment, 

While the total plant closings in the industries in which plant clos- 
inp might have a community impact appear to be about 150, the 
data presented are not in sufficient detail to determine the number of 
these communities that will be significantly impacted. 

It is important to note that the figures reported in the preceeding 
paragraphs apply to the industrial activities studied i neitJier the posi- 
tive nor negative impacts on other industrial activities have been in- 
cluded. Howeverj in a general sense these other impacts are con- 
sidered in the macroeconomic study, , 

In the following aectionj a brief description of the impact of poU 
lution abatement costs on each of the industry activitiei studied is 
pr^ented* 



* Theie figures represent the total number of people disemployed ai a re* 
suit of environmental regulations. They are not net flgurcl becaule they do 
not account for the number of people (conceivably the same people that are 
diiomployed) who And employment in the industry over thy lanie period* 
In many industrici the net figures indlcatci that more peopje find jobi than 
loie theni, 
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automobilis— The study of the automobile industry difTered from 
the studies of all other industry activities. In all other cases the studies 
focused on the impact of air and water pollution control costs re- 
quired in the production procesi itself, while the auto study focused 
solely on the impact on the industry of air pollution control equipment 
to be installed on vehicles. 

The installation of required pollution ccntrol equipment on auto- 
mobiles and small trucks \vm estimated to add approximately $350 
to the cost of maniifacturing a vehicle by 1976=77, This is the same 
estimate as reported in EPA's "Economics of Clean Air" Since 
approximately $33 of the $350 was already in place by the 1972 
model year^ only $313 remained to be added. The contractor rounded 
this figure to $300^ but included a range of *30 percent in estimat- 
ing the impact of the cost increase on the industiy, The range which 
he used for cost increase after the 1972 model year is therefore $210 
to $390. The cumulative cost increase over the uncontrolled car is 
$35 higher or $245 to $425. 

The contractor was also given an estimate of increased operating 
and maintenance costs of $65 annually or $325 over a 5-year period 
(approximately SOjOOO miles). However^ these costs were not 
employed in the analysis because the contractor was unable "to reject 
on either statistical or theoretical grounds the hypothesis that for 
this range of additions to opeimting costs the response of new car 
purchases is negligible." The high estimate (i.e., $425) may or may 
not capture any impact which these costs might have on auto sales. 

It is iniportant to note that the purpose of this study was to assess 
the impact on the automobile industry of the requirements of the 
Clean Air Act. It does not Include cost increases which can be ex- 
pected from new safety regulations, costs which some studies sugg^t 
are of a magnitude equivalent to those for control of pollution. The 
increased costs from the two sourceSj control of pollution and new 
safety features, could have impacts on the industiy which are more 
than proportional to the sum of these c^ts, 

The contractor's study of demand relationships for all automobiles 
and among the different classes of automobiles indicated that frmi 
84 percent to 98 percent of the cost increases associated wltii air 
pollution control equipnient will be passed on to consumers in the 
form of higher automobile prices. Thus the price of subcompact cars 
was expected to rise approximately $294 by 1976-77 because of 
required installation of pollution control equipment. The price of 
luKury cars was expected to rise approHimately $343* 

This increase in automobile prices was expected to have, two effects 
upon automobile sales. Firsts some change was expected in the class 
of car purchased* In comparison with baseline pi^jections, lubcom^ 
pact automobiles were expected to loie 0,25 percent of the marketj 
and standard sized automobiles 1.6 percent, by 1980 because of the 
cost of ]5ollution control equipnient. This market share would be 
absorbed to some cjctent by compactij intermediate^ and luxury cars 
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(0,26 pcvcom to 0.4 porccnt) : and to a greater extent (OJ jjcrrent) 
by a new class of cars, tlie suh^siibcoinpacts. which ex])octecl to 
be a factor in the market by that time. 

It was also CNpcctcd that because of increased automobile prices, 
the total sales of ne^v automobiles will be decreased. Projections 
mdicate that, in comparison with baseline estimates, the total number 
of new passenger car registrations in 1976 would be reduced by 
420,000 or 3 percent from 13.31 million to 12.89 million; in 1980 a 
reduction of 180,000 or 1,2 percent from 14.53 million to 14.35 
million was ex:pocted. 
The reduced sales of automobiles through 1980 arc expected 
. to lead to some reduction in employment from the baseline prajec- 
tions, especially in the period 1973 through 1977. Altliough total 
employment in the automobile industr)^ is not expected to be reduced 
below current employment at any time, the growth in employment 
will be slower than the baseline projections and in sonic years employ^ 
inent will be reduced from the previous year's level. 

The maximum reduction in jobs from baseline projections was 1.8 
percent or j 8,000 jobs in 1976, from 1,025,000 to 1,007,000, Only in 
1 year, 1 975, is the total number of jobs in the industry reduced below 
tlie previous yuar's level. In that year jobs are exjDected to decline 
by 13,000 or 1,3 percent from 979,000 to 966,000. By 1980, it is 
expected that industry employment will be OJ percent or 9,000 jobs 
below the baseline projection of 1 ,044,000, 

In 1 1 other industries significantly afFccted by these changes, total 
eniployment in 1976 is expected to be 0.25 percent or 35,000 jobs 
below the baseline projecdon of 13419,000. 

By 1980, liowever, total employment in these industries is expected 
to be 53,000 or 0,35 percent above the baseline projection 15,273,000. 

Because the contractor assumed a substantial increase in imports 
of sub-subeompact cars, the U,S, balance of payments is expected 
to be adversely afFected by the increased automobile costs associated 
with pollution control equipment The annual net exports of goods 
and services of the United States are expected to be reduced by a 
maximum of $700 million in 1 980, 

baking— Total investment required to meet water pollution control 
standards associated vdth the baking process from 1972 tlirough 1976 
was estimated to be $1 1.8 million to $21.3 million. Annual costs were 
estimated to increase from $400,000 in 1972 to $2 million in 1976, 
Average costs per pound of products were estimated to range from 
0.011 cent to 0.02 cent for bread and related products, and from 
0,05 cent to 0.09 cent for biscuits and crackers. 

Because costs of pollution abatement in the baking process are 
so Iow-^0.2 percent of sales^^no impact was expected in the bakery 
products industry. 

cement-^Capital expenditures required from 1972 through 1976 to 
meet air and water pollution control requirements associated with the 
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nianufacturing of cement in kilns unci clinker coolerR were estimatecl 
to total $122 million. Annual cosiH wcm estimated to increase froni 
P million in 197k to $43 million in 1976. These cost^ average out 
to $0,08 to $0. 10 per barrel of cement. 

Projections of cash flow and capital needs Including pollution 
abatement expenditures for the cemunt industiy through 1980 indi- 
cated that the induRtrs' will be able to meet its cash needs. Given 
the most severe set of assimiptions^ liowevcr^ many diangcs In the 
industiT's financial policies would be required. These wouid include 
a reduction in the dividend payout ratio from 59 percent to 49 per- 
centj and an increase in the debt/equity ratio from 0.39: 1 to 0,6: 1, 
Both ol these were considered manageable, AltemativelVj a 4-5 per- 
cent real price increase would bo employed to provide inost of the 
required funds. 

Pollution control costs in the cement industiy were expected to 
accelerate the current trend in the industry to%vard the closing of 
smallj old plants and the construction of large^ modern facilities, 
This^ in turn, would increase the captal pressure upon the industiy. 
The combined efTect has been estimated to result in the closing of 
approximately 23 cement plants in the 1972=76 period. The addi^ 
tional impact upon cement industry employment was ex]3ected to 
be minimal Only one possible community impact has been identified. 

The increase of prices because of pollution controls was expected 
to accelerate the current increase in cement imports. No estimate 
of the magnitude of this impact has been madej however, 

electric generation— It was estimated that the total investment re- 
quired to meet air and themial pollution control requirements asso- 
ciated with the generation of electricity from 1972 to 1976 will be 
$10,7 billion, Of this, $7.5 billion would be required for air pollution 
controls and $3,2 billion for thermal pollution control. It has been 
suggested that the cost of installing pollution control equipment on 
existing plants might be twice those included in these estimates. If so^ 
the total investment required through 1976 would reach $17.8 biU 
Won. Annual costs associated \vith pollution controls were estimated 
to rise from $338 million in 1972 to $2.5 billion in 1976, Costs per 
kilowatt hour in 1976 would range from 0.22 niils to 1.52 mils 
depending upon tlie region of the country. These costs did not in- 
clude additional costs that might be required for the control of nitro^ 
gen oxides and radiation, 

The impact of jDollution control costs will vary from region /to 
region across the United States depending upon the source of energy 
employed. In the west south central^ for example, almost all genera^" 
torn are gas-fueled, and will require almost no air pollution control 
facilities. Consequently, pollution control costs in this region in 1976 
wmm estimated to total only 2.8 percent of 1970 average revenues. 
In the Tennessee Vailey Authority i^egion, on the other hand, 
approximately 80 percent of the generating facilities are coal^fired. 
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Them will be faced with the full cost of air and themial polhition 
controls. This, combined with a low revenue lovely was estimated 
to lead to pollution control costs in 1976 totaling 10,63 percent of 
average 1970 rovenuos. The average of all regions* ai*^ and thermal 
pollution control costs in 1976 was estimated to be 7 percent of 
1970 average revenues. 

In the philosophy of utility regiilationj justified cost increases 
are passed on to the consumen Thus^ it can be assumed the above 
costs will ultimately be passed on completely to the electric rate- 
payers through higher elertricity rates/ Past experience, however, 
indicates that the passing on may not be complete and in any event 
will occur with some delay. Furthermqrej given the complexity and 
varietv of rate structures, it was not possible to determine how these 
price increases might be distributed among the various categories of 
consumers. 

No adequate information was available on the demand resj^on- 
siveness of the users of electricity to changei In electricity's price. 
The total demand for electricity was judged to be eKtremely un- 
responsive to price. 

Six industries were identified for which electnc power costs 
amounted to 5 percent or more of the total value of ihipments. 
These are Atomic Energy Commission plants^ primary aluminumj 
electrometallurgical products^ alkalies and chlorine^ industrial gases, 
and hydraulic cement. The anticipated increase in the price of elec- 
tricity was expected to have little impact even upon these industries, 

fruit and vegitabli cinning and frseiing— Water pollution abate- 
ment regulations were estimated to require the investment of apprOKi- 
mately $120 million by the fruit and vegetable canning and freezing 
industr)' through 1976, Annual costs of pollution control equipment 
were estimated at $4.3 million in 1972 increasing to $2L3 million in 
1976, 

In the fruit and vegetable canning and freezing industry^ the largest 
third of the plants produce about 80 percent of total industry volume. 
These plants enjoy a considerable cost advantage over the remaining 
plants, and are consequently much more profitable. This advantage 
has created a trend over the past 10=15 yeai^ toward fewer and larger 
processing plants. Census figures indicate that from 1958 to 1967 
the total number of fruit and vegetable canning plants declined 25 
percent. The number of fruit and vegetable freezing plants more 
than doubled from 1958 to 1964, but then decreased 6,6 percent 
through 1967, Both of these trends were expected to condnue through 
1980 with a 25 percent decrease projected from 1971 through 1980. 

It was expected that the larger canning and freezing plants will 
also enjoy a cost advantage in installing and operating pollution con" 
trol equipment. For those plants which must install their own facili- 
tiesj for examplej the price increase that would be required to offset 
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abatement rostg would be 53 jierccnt for large plantSj but 9,6 percent 
for small plants, 

* Given estimates that half of the plants will be able to find ] jwer 
cost abaternent solutions, and that 58 percent of the projected abate^ 
ment technology is already installed^ actual price increases were not 
expected to be as high as above, Pficas were expected to rise I A per- 
cent to 2.3 percent. Such an increase would cover the average costs 
of the larger producers^ but not of the smaller plants. 

The increased prices were eKpected to lead to a 0.5 percent to 
1 percent decrease in coniumption. Such a decrease would be less 
than the total annual increase expected in consumption because of 
population expansion and increases in per capita consumption. 

The increased costs of pollution control were expected to further 
reduce the profits of the already marginally profitable small plants. 
Many of these plants will be able to tie into municipal systems or to 
find other low-cost pollution abatement techniques that will enable 
them to stay in business. Experience in some stat'is indicates that half 
of the small plants might be unable to find such alternatives. In this 
case, up to half of the small plants in the industr)% or ono^hird of 
all plants^ were expected to be forced to close. Of the 1^200 plants 
included in the industiy directory, therefore, 400 might be forced 
to close because of pollution abatement costs. As noted above., 23 
percent of the plants, or 300 of the 1,200, would be. expected to close 
by 1980 in any event. Thui, the addition of pollution control costs 
was expected to lead to the additional closing of 100 plants, or 8,3 
percent of the total. In addition, closing of the other plants was 
expected to occur some yean earlier than othe wise. 

It was estimated that the closing of 400 plants would result in 
the loss of jobs by approximately 283OOO employees. The disemploy- 
ment created by the 100 plants that were estimated to close because 
of pollution controls would be one-fourth of that number or 7,000, 
Many of these would be in small towns and rural areas where 
reemployment would not be readily available. Up to 90 percent of 
the jobs lost would be part-time positions, 

Because many of th*? plant closings would be in small towns or 
rural areas, the community impact of these closinp could be sig- 
nificant. This would be further complicated if the farmers in the 
surrounding areas are unable to find alternate markets for their 
products. This possibility was suggested, but no careful analysis has 
been made of the experience in such cases or of the technical factors 
involved. Accordingly, no estimate is available for the magnitude of 
this impact. 

The impact of Increased prices in the industry upon the U,S. baU 
ance of payments was expected to be small. 

Iron foundries— Approximately $348 million in capital expenditures 
was estimated to control the air pollution associated with the making 
of iron casting! through 1976. Annual costs of pollution control equip- 
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mcnt were expected to increase from $6,2 niillion ui 1972 to $125 
million in 1976- Average co^ts pur ton of castings produced would 
depend upon plant mm, witli an expected range of $2 jDcr ion for 
large producers to $14 per ton for snmll producers. 

Tlic iron founcliy industiy is composed of a relatively sniall number 
(30 percent) of large jjroducci.s \s'hose costs and investment per ton 
of ca-^tings are Icsr tliarf half of the smaller producers'. From 1947 
to 1D69, the total number of foundries hag declined froni 3^,200 to 
lj670. Most of tliese closings have involved small foundries which 
linve been unable to raise capital to modcrnii^e. Tliis trend is expected 
to continue through IDSOj with the additional closing of some 670 
foundries. 

Requirements to install pollution contrQl equipment were expected 
to intensify eaijital availability problemSj and thereby accelerate the 
rate of plant closing.^. It was estimated that ajDjDroxiniately 10 percent 
of these 670 closings would be caused wholly or in large part by 
pollution control requirements. In an additional 50 percent of the 
closingSj pollution control costs were expected to be a significant 
factor. 

Pollution control costs will range froni L5 percent to 4.0 percent 
of sales. Price inereases of h7 percent to 5,0 percent were expected 
to be necessary to cover these costs and to prcseive current rates of 
return. Such increases were estimated to be possible with a negligible 
efFect upon demand. 

Total employment loss in all plants projected to close by 1980 
was estimated at SS^OOO. It w^as expected that approximately half 
of these w^ould be reemployed in other iron foundries. The net un- 
employment was therefore estimated to be 13,300. For the 60 percent 
of the plant closings in which pollution control was expected to be 
a faetorj disemployment would be approximately 1 6^000 with a net 
unemployment of SjOOO. 

Approximately 2j250 of these ISjSOO unemployed workers w^ould 
possess transferable skills. The remainder would be unskilledj and 
was therefore expected to experience difficulty in obtaining 
reemplo)TOent. 

Because foundries are generally located near industrial marketSj 
it was not expected that many communities will be severely impacted 
by the projected closings. 

Some increase was expected in imports of iron castings because 
of increased costs in the United States. Because imports currently 
account for 0.1 percent of the U.S. marketj these increases were not 
expected to be significant. 

Isither tanning-^The total investment required of the leather tan- 
ning and finishing industr)^ between 1972 and 1976 for water pollution 
abatement equipment was estimated at $89 million. Annual pollution 
control costs were expected to rise from $2.1 million in 1972 
to $10.7 million in 1976, 
A survey of the costs of pollution control alternatives available to 
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leather tanneries found tliat, on aseragcs pollution control costs 
were lass than or equal to 1 percent of sales. At mostj costs 
were found to be 2 percent to 3 percent of sales. Such costs were cstU 
mated to be well within the capacity of the industry^ which frequently 
expencnces increases and decreases in the costs of its mw-niatDrial 
hides of as much as 50 jjercent to 100 percent in a 1- to 2-year 
period. Selling prices have conespondingly changed from 10 per- 
cent to 25 percent in the same period with no apparent afTect on 
production. Thus^ it was assiuned that cost increases of 1 percent to 
2 percent because of pollution controls coiild easily be passed on 
by tlie industry. 

Available iuiancial data and an industiy survey were interpreted 
as indicating that those firms \s'hich were not likely to close for other 
reasons would be able to finance the required capital expenditures. 
It was estimated that a few small, marginal firms iniul)} close more 
quickly because of pollution control costs, but ihis in i pact was 
judged to be slight. 

The aggregate effects on employment or productioii In the leather 
indtistiy as a result of ]3ollution control costs were estimated to be 
niinimaL The closing of beam houses by some fintis wp=s expected 
to result in the unemployment of some 600 workers. The, ■ job losses 
were expected to be widely scattered geographical IVj however^ witli 
no important coinmunity impacts. Some subsequent increase in em- 
ployment \vas expected where the beam house work would be picked 
up. 

aluminum smelting and refining— Total investment expected to 
control the air and water pollution associated with the smelting and 
refining of aluminimi for the period 1972 through 1976 was esti- 
mated at approKimately $935 million. Annual costs were eitimated to 
range from $22 million in 1972 to approximately $290 million in 1976. 
Cost increases per pound of aluminum in 1976 would av erage $0,020 
to $0,032. 

Although the required capital expGnditures are large, aluminum 
producers were judged to have the necesiary financial resources. 

Cost increases are expected to be passed on to consumers of alu- 
minum. Historically, demand for aluminum has been sensitive to 
price* Thus it was expected that by 1976 prices Increaaes of approxi- 
mately 5 percent to 8 percent will lead to a level of aluminum 
consumption 4 percent to 6 percent lower than would othe ^ 
have existed. In the longer run, price increases of approxim^ 
10 percent were expected to lead to a 13 percent reduction in alu- 
minum coniumption. This does not mean that the demand for 
aluminum would be reduced below current levels. Instead^ demand 
Nvould not grow as fast as would other\dse be expected. 

It w^as not expected that pollution control costs will force any 
existing plants to shut down, although it is possible that some of 
the other planta may be closed sooner than otherwise. No decline 
of eniployment in the aluminum industr>^ was expected because 
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of pollution controls. As with denmnd for production, employment 
would not grow as fast as othenvise, 

Increased costs were expected to have an adverse effect upon 
the U.S, balance of payments by leading to a decline in U.S. ex-ports 
of ingot and mill products and an increase in U.S. imports of mill 
products* 

The latter effect might bn especially severe because pollution con- 
trol costs may lead to new aluminum smelters being located outside 
of the United Grates. No total estimate of the balance of payments 
effect has beeri made, although it was noted that the eventual 
decline in exports may total $100 million to $200 million. 

Because of the uncertainties associated with the financial capacity 
of the industry and the economics of individual smelting and refin- 
ing plants^ further study is currently being made of the impact of 
^ pollution abatement requirernents upon the aluminum industry. 

copper smelting and refining-=The capital investment required in 
the copper industry, because of air and water pollution controls from 
1972 through 1976, was estimated to total $300 million to $690 mlU 
lion^ with a most likely istimate of $341 million* Annual costs were 
expected to increase from^$6 million in 1972 to $95 million in 1976. 
Per jDOund of refined copper, these costs average $0,001 in 1972 and 
$0,025 in 1975, with a possible high estimate of $0.05 in 1976. 

It is expected that the industry can finance the required capital 
expenditures. 

The effect of cost increases has been analysed coniidering a basic 
projecuon for the copper industry^ without pollution control costs ■ 
and two alternative assumptions: (a) That foreign competition 
will not compete in the U.S. market, so that U,S. producei^ are able 
to raise prices^ and (b) that foreign competition \vill prevent any 
price increase in the U.S. market as a result of pollution control 
costs. It was assumed that the actual impact of pollution control 
costs will lie some^vhere between these two extremes. 

If the average pollution control costs are considered i (aj U.S. 
production of copper in 1980 was expected to be appro?dmately 
7 percent less than the base projections of 4,169,000 short tons if 
foreign competition prevents price increases while prices and con- 
sumption would not change; (b) U,S. production would be 3.5 per- 
cent lower than base projections; U.S. consumption 4.6 percent 
lower; and U.S. prices 4 percent higher j if foreign competition is 
not a factor, 

If cMts equal the highest estimates: (a) U,S. production w-ould 
be 14 percent lower than projectedj if no price increase is possible; 
(b) U.S. production would be 7,4 percent lower; U.S, consumption 
9 percent lower, and U.S. price 8 percent higher^ if low foreign 
competition permits price increases. 

Thus depending upon costs and foreign competitionj it was esti- 
mated that U.S. supply may be reduced 3.5 percent to 14 percent and 
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U,S, consumption 0 percent to 9 percent ; and U.S. prices may in- 
crease 0 percent to 8 percent because of jiollution controls. 

It was estimated that most existing U,S, smelters mil continue 
to oj^erate under jjollution control requirements. Two smelters were 
identified^ however, as being forced to close, No estimate was made 
of additional smeltere which might close. 

With the im]Dosltion of pollution controls^ employment in the 
copper industry was not expected to decline^ but would grow more 
slowly than the base projections. Without pollution control costSj 
employment was expected to grow^ from 543000 in 1970 to TS^QOO 
in 3980. Pollution control costs were expected to reduce the 1980 
employment by 2fiQ0 to lO^SOO or 3.6 percent to 14 percent depend- 
ing upon the cost and foreign competition assumptions discussed 
above. Where individual imeltere closer of cdursej all workers would 
become unemployed. The two smelters identified as closing currently 
employ IjlSO employees. No estimate was made of the associated 
mining employment. In both instancc^j a significant community 
impact was expected. 

No estimate was made of the effects of pollution controls in the 
copper industry upon U.S. .balance of payments. In the extreme 
case, it was mentioned^ all new smelting capacity might be located 
offshore. This would mean that the current capacity of Sfi66flQQ 
short tons would not be expanded to the predicted 4^1695000 short 
tons in IQSO, a reduction of 26 percent from the baseline trend. 
This would have substantial financial and employment consequences 
within the industry in addition to the balance of payments effects. 

As with the aluminum industry^ further study is being made of the 
copper industry to ascertain on a plant by plant basis the costs of 
pollution controls and the economic viability of the controlled 
plants. 

lead smslting and rsflnlng~The total capital expenditure required 
to control the air and water pollution associated with the smelting and 
refining of lead was estimated at about $70 million for the 1972=76 
period. Annual costs were expected to increase from $1.1 million in 
1972 to $20 million in 1976, Costs per pound of lead in 1976 were 
estimated as $0,012 to $QM7, with a best estimate of $0,014. These 
studies did not consider the substantial changes in the lead markets 
that will be cause by other pollution abatement regulations such as 
those which would lead to reductions In the lead content of gasoline, 
The U,S. lead industry currently can be divided into the low-cost 
producer in Missouri which account for 55 percent to 60 percent 
of U.S. production: and the high-cost producei^ located elsewhere. 
Estimates of prDduction and pollution control costs indicated that 
the low-cost producers would be able to raise the required capital 
and to maintain production even if forced to absorb pollution con- 
trol costs. High-cost producers, on the other hand, may not be able 
to raise the required capital. If some are forced to close, this will be 
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an accelemtion of the rurmnt industiy trund which could be* t'?^pocnucl 
to continue even in the absence of pollution rontioi com. Any prltc 
incruases wore expected to be stiiall, reflecting the costs of the low- 
cost jJioduccrB. One estimate was of an inerease of $()I]07 j>ei" pound 
or 5 porccnt. Such an increasQ was not expected to alter tlic trend 
towards the exit of high-^cost pmducters. 

Because the demand for lead was not veiy scnsiti\'e to price, no 
significant reduction in lead consumption was uxpccted to result from 
pollution control costs. The shift in production toward the less labor 
intcnsives low-cost producers was expected to result in a net loss of 
crnploynieiit In the industry even in. the absence of pollution control 
costs. One smelter which was CN])ected to close soon would result in 
tho unernploymcnt of some 200 persons. Fewer eniployecs would be 
needed in the low-cost snic 1101-8 which pick up this demand ^ and none 
would, be needed in the conimunity where the plant closes. 

No estimate was made of the impact of pollution control costs in 
the lead industiy upon the U.S, balance of payiiicnts. Some increase 
in imports were expected, of coui'se, if prices arc raised, but the ex- 
Ijected price increase was judged to be snialL No incentive to re- 
locate mclters abroad Is anticipated. Further study is being mnde 
of the econoniic impact of pollution abatement regulations on the 
lead industry, 

zinc smelting and refinlng=During the period 1972=76 it was esti- 
mated that $62 million of capital expenditures will be required to 
control the air and water pollution associated with the smelting and 
refining of mnc. Annual pollution control cost^ ^\'0uld increase from 
$L5 million in 1972 to $27 million in 1976. These would average 
$0.0123 to $0,0267 per pounds with an expected cost of $^l0135 per 
pound. 

The U,S. zinc industry can be segmented into high-cost and low- 
cost producers^ with a trend toward the exit of high=cost produceri 
from the industry. Because pollution control costs \vcre expected to 
fall upon high-cost producers more heavily than upon their low^-cost 
competitors^ and because price increases were not eKpected to equal 
pollution control costSj some acceleration in the doling of high-cost 
facilities was ax]>ected from pollution abatement i^ulations. 

An analysis of prices and average production costs for low-cost 
producers indicated that these producers would be able to absorb 
pollution control costs and raise the necessary capital even if there 
is no resultant price increase. It is poisiblCj however, that such a situ- 
ation would inhibit the eKpansion of some low-cost producers. No 
similar analysis was conducted for high-cost producer. It was as- 
sumed, however that because the profit margins after absorbing pol- 
lution control costs were so small for lo\v-cost irroducers, that the 
margins of high-cost producers would be I'educed below the oppor- 
tunity cost of capital and possibly to a loss. Given the pressure of 
imports and substitute materials, it was not expected that price in- 
creases could be large enough to alter these conclusions. 
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$40 million per year. No other balance of payments efFects as a 
result of pollution abatement requirements on refineiy operations 
were estimated. 

This study did not take into account a number of major changes 
likely to occur in the pitroleum industr)% These include Federal re- 
quirements for making lead^frec gasoline available, restriction of lead 
content in leaded gasoline, higher average sulfur content in crude 
oil supplies, and higher market demand for desulfuri^ed residual oiL 
Further, altliough environmental regulations will impact almost eveiy 
aspect of the petroleum industry from exploration through produc- 
tion, transportation and refining to marketing, only the pollution 
abatement costs related to refineiy operations have been estimated. 
Consideration of the full impact of environmental fegulations on 
the petroleum industry^ could result in substantial increases in capital 
requirements and operating costs above those estimated for this 
study. Additional studies of pollution abatement costs and the eco- 
nomic impact of these costs will be undertaken. The findlnp of 
these studies will be made available on completion. 

pulp and paper mills— ApprONimately $3 J billion was estimated to 
be required in capital expenditures by the paper industry for the 
period 1972=76 to meet air and water pollution abatement require- 
ments. Annual costs per ton of product estimated to range from $5,50 
to $1 2,50 depending upon product sector. 

Because of an anticipated tightening of supply/demand balances, 
price increases were expected in the paper industry. These increases 
were likely to reflect the above-mentioned annual costs of pollution 
controls. Increases of this magnitude would represent a 3.5 percent 
to 10 percent increase over current prices depending upon prt)duct 
sector. 

Given these increases it was anticipated that most mills will be 
able to manage pollution control expenditures. However, of the 752 
pulp and paper mills in the United States, 329 accounting for 15 
percent of U.S. production have been identified m marginal. These 
mills currently have profit margins much below industry averages 
( - 7.7 percent to 4.8 percent veiius 6.6 percent) and may experience 
pollution control costs approximately twice as large as industry aver- 
ages. Price increases were not expected to cover their increased cc^ts. 
This will reduce already low profit margins and create some diffi- 
culty in raising the capital required for pollution control equipment. 

Even in the absence of pollution control requirements, 30=35 of 
these marpnal mills were expected to close in the 1972^76 periDd. 
It was estimated that an additional 60-65 mills would be forced to 
close svhh the Imposition of abatement regulations. These additional 
closings were expected to result in the loss of lb,000 jobs by 1976. 
A larger number of jobs will be made available in plants which are 
expected to expand, but these of course may not be in the same 
community. Many of the shut downs are likely to be in rural areas 
where they would have significant community impact. 
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Assuming that pollution abatemqnt measures will be sinillar in 
all paper producing countrieSj it was not anticipated that pollution 
abatement costs would significantly affect the international competi^ 
tiveness of U.S. paper products, 

steel making— Capital expenditures required by air and water pol 
lution abatement regulations were estimated to total $2,4 billion to 
$3,5 billion for the period 1972 through 1976, Annual operating and 
maintenance costs Mere esdmated to be $45 million to $70 million in 
1972, increasing to $760 niillion to $1,100 million in 1976, Per net 
ton of steel shipped, these costs would average from $0.47 to $0,73 in 
1972 and $6.60 to $9.60 in 1976. 

Price increases to cover pollution abatement costR would be neces- 
sary to generate the cash required to meet projected expenditures. 
The estimated OJ percent to 1,5 percent annual increases were con- 
sidered moderatCj howeverj in relation to historical price increases. 

It was expected that most facilities would be able to install pollu- 
tion abatement equipment and continue operadon. This conclusion 
was strenf thened by the fact that the demand may exceed the ca- 
pacity of the industr)^ to supply steel so that the industry would need 
all of its current capacity. 

The possible effect of price increases upon the U,S* balance of pay- 
ments was assumed to be negligible because of continued voluntary 
miport restrictions^ the realignment of currencies^ and the moderate 
sij^e of expected price increases. 

Because the estimates of the industry's ability to finance the re- 
quired capital expenditures and to maintain operations in the less 
modern facilities are sensitive to several key assumpdons (e.g.^ sub^ 
stantial increases in demand for domestic steely current industry ca- 
pacity) , addidonal anal>^is is being conducted to confimi the validity 
of these assumptions, 

rnacroiconomia impact 

The macroeconomic study indicated that the national economy 
will not be severely impacted by the impMition of pollution abate- 
ment standards. However, the impact is not insignificant. 

In general, the dynamics of impact are as follows. Pollution control 
costs are assumed to affect the economy in the fomi of higher product 
prices and new demands for investments in pollution control facili- 
ties by industry ($26 bilhon in 1971 dollars over the 1972-80 period) . 
Pnces rise as a result of the cost-push impact of pollution control 
costs. In the absence of compensatory macroecononiic policies^ the ef- 
fect of rising prices, which tends to slow the growth of demand in the 
cconomys outwdghs the stimulating impact of investnients in pollu- 
tion control facilities,. Consequendy, the rate of grmnh of GNP in 
constant dollare is retarded. The increase in unemployment is tied to 
the slowdown in real product growth. Hie current account balance 
of international trade deteriorates primarily as a result of the increase 
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in domestic prices relative to world prices.^ Monctarv^ and fiscal policy 
adjustmants can be initiated to completely offset the slowdown in 
GNP and employm.ent declines but at the expense of more rapid 
price rises and further decline in the balance of intcrnaUonal trade. 

The impact of pollution control abatement costs is discussed below 
in the context of three alternative projections of the national 
economy: (a) A baseline projection assuming a return to a near full 
employment economy and no pollution control costs; (b) the addi-' 
tion of pollution control costs to the baieline projection using best 
estimates of pollution control costs as well as a variant with costs 50 
]3crccnt higher than the best egtirnateR; and (c) the addition of 
compeniatory mcnetary-fiscal policies and pollution control costs to 
the baseline projgction. 

To put these findings in perspective, the key assumptions and 
possible sources of bias are discussed^ followed by a brief description 
of the methodology employed in thig study. 

basaline projiCtiOn—The baseline used in this study was con- 
structed to push the economy toward full employment This trend 
toward full employment shows the unemployment rate falling to 4.4 
percent by 1976, Over the 1971-76 interval^ the value of GNP in 
constant dollars grows at an average annual rate of 5.2 percent and 
consumer prices by 4 percent,^'* Because this study concentrates on 
the changes in the economy due to pollution control costSj the specific 
details of the baseline case are not at issue here, 

impact of pollution control costs— Constant dollar GNP grows 
more rapidly in 1972 than in the baseline case as a result of additional 
demand generated by pollution control investments. However^ re- 
flecting the impact of higher prices for consumer and capital goodSj 
constant dollar GNP falls below the baseline in 1973 and remains 
below the baseline throufhout the decade. As shown in table 1, the 
annnual rate of GNP growth averages 0*3 percentage points lower 
over the 1972=76 interval (average annual growth rate drops from 
5,2 percent to 4.9 percent) and 0.1 percentage points lower over the 
decade (from 4.8 percent to 47 percent). These averages are not 
fully informative because the assumed time-phasing of pollution con- 
trol investments concentrated ^ i 1975--76 lowers the growth rate by 
one-half of a percentage point in those years, whereas the economy 
recovers somewhat near the end of the decade. 

The impact on prices is felt immediately^ with the most significant 
increases occurring in plant and equipment prices as a result of c^t 
increases in steel, nonferrous metals and electricity. Over the 1971= 



*For lack of datSj thii exercise aiiumes that price increasBi reiulting from 
pollution control occur only in the Unitbd Statei. To the extent that similar 
priee risei do take place in the economies of our major trading paftneri, the 
trade effects are ovefitated. 

**Thcse guidelines were provided to the contractor before the Phase 11 
econprnlc pQlicy was announced* 
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76 inten-al, fixed investment prices rise at an annual rate of 0 5 per- 
centage points above the baseline, while the consumer price index 
increases by 0.2 percentage points on an annual Basis from a baseline 
average of 4 percent per year. Here again, the largest price increases 
occur in mid-decade. Inflationary pressures ease considerably by 1976 
and near the end of the decade prices rise at a lower rate than in 
the basehne case. In large part this is a result of lesser incremental 
pollution control costs in conjunction with a greater degree of excess 
capacity in the economy. 

The unemployment rate is slightly higher (0.1-0.2 percentage 
points from a baseline of 4.6 percent over the decade with employ- 
ment declines nearly offset by new jobs created by pollution control 
investments. 

Fixed investment, excluding those for pollution control purposes 
declines slightly over the decade as a result of slower GNP giwvth 
rising prices and a lower level of capacity utilization in the economy! 
By 1976, investment levels for nonpollution control purposes arc 
^.^ percent below the baseline level of $112 billion in 1958 dollars 
and 1.3 percent bebw by 1980, Total fixed investment lies abovp 
the baseline until 1976 when pollution control investments fall 
sharply. The resultant decline leaves total fixed investment $0 6 
billion below the baseline in 1980. 

Net e.xports of goods and lervices fall belov the base case with 
miports rising due to domestic price increases. The current account 
balance declines by more than $1 billion per year over the 1972-76 
period from a baseline of $2 billion in current dollars. Less con- 
hdence should be placed on the reliability of these trade results 
because the model deals with such impacts very crudely. However 
given the assumption that foreign prices will not increase due to 
environmental regulations overseas, it is clear that net exports 
would decline. 

Although the previous results were based on best estimates of 
pollution control costs, another variant was run assuming that poUu- 
tion control costs were 50 percent higher, in part to account for any 
costs which may have been excluded. In genera) these now results 
{shown in Table 1) were simply about 50 percent greater than 
before for nearly all variables, e.g., GNP growth over the 1972-76 
interval slowed by 0.43 percentage points instead of 0.3. Thus, except 
for the unemployment rate, which increased by more than SO per- 
cent, variations in economic variables wore roughly proportional to 
the percentage variation in pollution control costs. 

impact with monetary.fiscal policy adjustments— Assuming that 
the Federal Oovernnient may try to offset some of those impacts, the 
contractor experimented with monctaryfisral policy changes in order 
to bring the economy back to its baseline path with respect to GNP 
growth and the level of unemployinent. Although it is not at all 
clear that the particular mix of adjustment ijolicles selected by the 
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contractor, relying primarily on g overnment ipendlngj would ba the 
most appropriate one^ the resuly are nevertheless indicative of the 
magnitude of adjustments required and the impact of expansionary 
policy changes, 

The fiscal stimulus required to return the ecDnomy to its baseline 
growth path is substantiaL P^cderal spending over the 9-year projec- 
tion period sums to over S70 billion above the baseline case, implying 
annual increases in expenditures less revenues of from $7=$10 billion 
during the last half of the decade, 

This stimulus does bring the economy back to the baseline growth 
path^ but in the proceis it aggravates the impacts on prices and the 
balance of payments. Inflationary pressures' increase slightly in 1972-= 
76 but do not ease off after that period as they did when only pollution 
control costs were added, For the 1972-80 period, the consumer 
price index rises by about one-quarter of 1 percentage point an- 
nually above the baseline, 

The sustained price increaies further aggravate the current ac- 
count balance, generating an average annual decline in net exports 
of about $2 billion per year over the 1972-80 period. 

Interest rates were essentially unchanged because the ]>olicy 
adjustments employed Jn the study were designed to maintain stable 
interest rates. 

In this casej the effect of raising pollution control costs by 50 
percent produces somewhat more than proportional impacts on the 
economic variables. The Federal budget deficit must be increased 
to attain baseline GNP levels while prices and the balance of pay- 
ments deficit increase by slightly more than 50 percent, 

asiumptions and soureii of bias— Th^i^ section looks at is^uts 

which may have biased the results in the are,n of the basic pollution 
control cost data, the method of inserting costL into the model and 
the model itself. Flnallyj a few comments are made concerning the 
probable direction of bias in the macro-impact reiulti* 

the input data — (1) Coverage— pollution control costs were In^ 
eluded for IS industry groups which were considered the major 
sources of induitrlal pollution, It is probable that other sectoo are 
affected but the empirical intipact is eKpected to be negligible. As 
shown earlier^ pollution control costs are predominantly air and 
water for industry which excludes costs in the areas of solid waste 
diipogalj governmental water pollution abatement activities and 
public air pollution abatement. The absence of these figures im- 
plies the assumption that there are no incremental costs in industrial 
solid waste dis^ial and that no adjuitnienti were made to increase 
revenues of State and local governments above the baseline 
projections. 

(2) Cost data issues— aside from any difficuldes in the engineer= 
ing coit workj there are some conceptual isiues although the direc- 
tion of possible bias is not clear. For eKamplej investment costs in the 
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water area include a 20 percent upsvard revision in part to com- 
pensate for down time required to install abatement facilities while 
down time should be reflected as a decline in production, not as an 
increase in aggregate demand, 

(3) Cost phaiing— phasing patterns clearly have an important 
impact oil the timing of economic efTects, e.g., assumptions used 
herein produce the most significant efTects in 1974-76. However, it 
is not clear that other phasing assumptions would reduce impacts 
over the decade as a whole. 

(4) Costs pf pollution control facilities— a key assumption under- 
lying the cost data is that the prices of abatement facilities relative to 
other prices remain constant over the decade. In fact, if new demand 
is significant enough and especially if demands are bunched, prices 
of facilities might rise at a much greater rate relative to other prices 
in the economy. If these effects occur, costs would be understated. 
Obviously, the time phasing assumption might have a critical im- 
pac*. on the basic cost numbers. 

(5) Foreign trade assumptions— no allowance was made in the ' 
results for any price increases of world prices as a result of polludon 
control efTorts outside the U.S. or the use of higher cost U.S. goods 
in production processes elsewhere. To the extent that foreign prices 
do rise, net exports would rise. Further analysei are to be made that 
consider increases in worid prices. There is also a probability that 
the United States may be exporting pollution control equipment 
in the future, a factor which could improve the balance of trade 
but has not been included in this study. 

problems of thf treatment of cost data fn the modsl_As men- 
tioned above, a critical assumption in this study is that pollution con- 
trol costs are entirely unproductive. By making this assumption we 
have bypassed an area of intense controversy where a great deal of 
research is now taking place. 

Abatement costs are assumed to be based on end-of-Hne control 
technologies. In fact, a lower cost approach may be adopted relying 
on manageHal improvements or changes In basic " production 
processes. Such changes would afreet the results both with rcfpect to 
the magnitude of costs which in turn afTects the magnitude of in- 
creases in prices and in cost of capital. 

There arc many ramifications of this issue. For axarnple, pollution 
control efirorts may spur increases in labor productivity because of a 
more rapid adoption of new technologies, which often tend to produce 
fewer pollutants per unit of output. It can also be argued that cost 
increases may eliminate marginal firms and thereby average labor 
productivity could increase if aggregate demand is rTiaintained at full 
employment, The results also ignore possible feedbacks on labor pro- 
ductivity from improved health, etc.^ as a result of less pollution which 
could lead to results diflfcrentfrom those indicated by the study. 
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problems with the econometric modil— It is not dear at this 
point what the nature of bias may bo from incorrect specification 
in the model itself. Clearly the model was not designed to handle the 
special case of pollution control and thus refinements could be made 
(iuch as production functions by industry to account for productivity 
impacts varying with pollution control technologies). Whether such 
changes would substantially altar the results reported is not known. 
One part of the model which niay be weak is the trade sectorj which 
is quite simple^ including only four or Ave sectors. For example^ if 
imports fall off more than pro|30rtionately as GNP declines^ then net 
exports would not fall as much as they do in current results. Another 
issue is the inability of the model to capture employment losses due to 
plant shutdowns or cutbacks as profits^ in some caseSj are squeezed. 
Because the model relates unemployment only to aggregate variables, 
it may understate the impact of pollution control costs on_ uncmploy- 
ment. While we arc not sure bias in the model is significant^ we do 
believe that further study and refinement may be warranted in order 
to realistically capture pollution control impacts, 

possible direction of bias^As a result of this complex mt of 
qualifications^ in which some have biases in oppoiite directions and 
other factors have unknown efTectSj no statement can be made with 
confidence about the direction of net bias in the present study, 

mathodolo0 — Pollution control costs are assumed to affect the 
economy in several respects i The efflciency of capital in die aggregate 
production function is reducedj prices of consumer and capital goods 
increase^ the cost of capital per unit output increases and finally 
pollution control investments generate new output and emplo)Tnent 
in industries producing abatement facilities^ It is wortluvhile emphasi^^- 
ing that the quandtative magnitude of the fii^t three negative impacts 
hinges iniportantly on our asiumption that pollution control costs are 
entirely "unproductive" in the sense of generating new capacity in 
industrial establishments. 

prices— Annual costs in the form of percentage cost increases were 
inputed into the industrial sector of an input-output table. These 
cost increases ar^ initially converted to first-round price increases by 
iriduitry markup factors which range from 0.8=1. These price In- 
creases are then passed on through oth'^r industries which use other 
products as inputs^ assuming that all raw material price increaaes 
are passed on 100 percent. After taking account of these interindustiy 
effectij these price increaies were passed on through another series 
of markup factors for final demand eomponentSj such as caii^ shoeSj 
and plant and equipment. This set of price increases is then used to 
move the economy off the baseline growth path. 

aggregati production function— Pollution control Investments 
are included as a factor boosting aggregate demand in the economy^ 
thereby generating output and employment^ but were not considered 
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to augment the productive or capacity-nugmenting capital stock of 
the nation, No adjustment was made for reducing the efficiency of 
labor in the aggregate production functions, although this effect is 
probably small compared to that for capital stock. 

cost of capital=Since pollution control expenditures are assumed 
not to be capacity-augmentinf, some further adjustment was neces- 
sary to reflect the negative incentive this would have on industry's 
wnsideration of new investments which would augment capacity. 
This adjustment was nccessar)' because the determination of invest- ■ 
ment in the macro model did not explicitly consider the impact of 
more capital required per unit of output. This was done by boosting 
the "user cost of capltar' by the ratio of pollution control costs to base, 
line investment levels. Conceptually, this is equivalent to raising the 
cost of capital needed to produce a unit of output, To provide some 
feeling for the complicated set of factors which affect investment (ex- 
eluding pollution control) demands in the model, we note that It is 
negatively affected by the slowdown in GNP growth, the rise in capital 
goods prices, the rise in the cost of capital and by the decline in the 
degree of capacity utilization. Offsetting these factors to some degree, 
investment demand is stimulated by the increase in wholesale prices! 



ERIC 



308 ■ 



footnotes 



L 42 UJ.a S 1857. 

2. Environrnental Protection Agencyj Thi Econamics of Clean Air' Annual 
Report to the Congress df the United States, 1972. 

3. 33 U,S.C. § 115L 

4. Environmental Protection Agency^ The Economics of Clea?i Water^ 1972, 

5. S. 2770, 92d Cong,, 1st Sen. (1971) (House bill, originally H,R. 11896, 
passed as S. 2770 in 2d Seal, (1972). 

6. Based on data supplied by the Office of Water Prog rams. Environmental 
Protection Agency and tJie Agricultural Reiearch Service of the U*S, 
Department of Af riGulture, 

7. Council on Environniental Quality, The Presidmit's 1972 Environmental 
Program, pp, 15-38, 1972, 

8. Office of Water Programs, Environmental Protection Ageneyj Control 
of Erosion and Sediment Deposition From Construction of Highway 
and Land Divelapment^ 1971 j eitimates iupplicd by the Office of 
Houslnf Production and Mortgage Creditj Department of Houiing and 
Urban Developnient, 

9. U*S, Department of Commarce, StatiMtical Abstract of the United 
States, p. 679, 1970/ 

10, Data iupplied by the Federal Hifhway Administration, Department of 
Transportation. 

1 1 , Based On data supplied by the Office of Planning and Evaluadon, Environ- 
mental Protection Agency, 

12, National Aeronautics and Space Administration, "Aircraft En^ne Noise 
Reduction Conference: Figure Reprints^" pp. IX-1^ — IX--13^ May 16=17, 
1972. 

13, Atomic Energy Cemniiiiioni Appendix 10 CF.R.j Part 50, 1971. 

14, Data supplied by The Directofate of Licensing, Atomie Energy Gemfflisi' 
sion, , 

15, S, 993 and H,R. 4704, 92d Cong,, ht Sess. (1971). 

16, Based on data iupplied by the National Environmental Reaserch Centerj 
Environmental Protection Agency, Cincinnatij Ohio, 

17, Data iupplied by the Bureau of Mines, Department of the Interior, 

18, U,S. Department of Commerce, Statistical Abstract of the United 
States^ p. 5^ 1971; Bureau of the Census, U,S, Department of Com- 
merce, Populaiion Estimates and Projections^ p, 1, November 1971. 

19, Ecbnemici Department, MeOraw-Hill Publications Co,, "Fifth Annual 
McGraw-Hill Surveyi Pollution Control Espenditures," May 12, 1972, 

20, Council of Econoniic Advisers, Economic Report of the Presidenii p* 
195, 1972; Council on Environmental Qualltyj Department of Com= 
merce, and Environmental Proteetion Agency, The Economic Impact of 
Polluiton ControU A Summary of Hscent Studi0St p, 323, 1972» 

21, The full report is available from the Superintendent of Deeumenti, U»S. 
Government Printing Office, Washingtoni D,0,j for $2*50 per copy, Some 
portioni of the Overview Section have been put In a different order for 

• purposes of this chapter, 



309 



national parks 



i 
I 



•I 



•I 



A chasm a mile deep and 9 miles widej its innards a time print ^ 
of earth's history to the geologist^ to the artist a mural of eroded | 
■form changing pattern moment by moment from dawn to dusk. A ^ 
block of the High Sierra country ^vlth a 7-mile long N^lley bounied 1 
by towering waterfalls and sheer precipices; close byj a grove of nij 
23000-year"Old Giant Sequoias* A river of grass at the Nation-s south- | 
eastern tip, tropical paradise habited by alligators and spoonbills^ -I 
deer and panther. A cliffside village whose residenti myiteriously J 
vanished 7 centuries ago, leaving their ado^e d^vellings, clothe corn 
Gobs^ and shards as reminders to the twentieth century of another | 
far different culture that lived close to the earth. A 2-milIion-acre it 
tract of geysere and hot springSj canyons and waterfalls^ mountain 
lakes and back-country streamSj haunt of the grizzly and black bear^ 
the elk, and the eagle. 

These natural and cultural marvels have been called '^America's 
Grown Jewels**' To those \vho have not already guessed, they are de^ 
scriptions of five of the Nation's leading National Parks— Grand 
Canyonj Yoscmltej EvergladeSi Mesa Verdej and Yellowstone, 
*-Crown Jewels" may be a particularly fitting term to define the 
founding principle of the National Parks. Where before nations had 
sought to preserve the jewels of their monarchs for future genera- I 
tions to view and admire, the idea of a century ago marked the sav- 
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ing of natural crown jewels, not only to be seen by future genera= 
tions in their original condition but also to be used for recreation of 
the body and mind. 

One traveling throughout the world finds the concept of the Na- 
tional Park to be one of the United States' most recognized at- 
tributes^ — ^and one of its leading exports. More than 100 nations have 
followed the U.S. pattern and have designated National Parks or 
Nature Rcseives of their own. The national park idea is considered 
unique^ not for the objects preserv^ed but for the concept that a na- 
tion would decide that it is in the common interest of all of its citi- 
zens to set aside millions of acres for their natural and cultural 
worthy excluding industrial^ agricultural^ or residential development 
that might impair continuance of the areas in or near their original 
state. 

The National Park System that has grown up over the past century 
is^ however^ more than a collection of the Nation's natural ctowh 
jewels. It now embraces 247 areas other than National Parks which 
have been set aside—Historical Sites, Scenic Rivei^ and Trails, ftric^ 
%mys. Seashores and Lakeshores, Recreation AreaSj and a Scientific 
Reserve. To the puiposes of preservation and recreation has been 
added education. At each of the areas, park ranger naturalists or 
historians seek to interpret the values of the locale to park visitor from 
all over the world. 

Although the National Park System constitutes only a small per- 
centage of the Nation's geography and satisfies but a fra^ient of the 
people's total recreation demand, it has another significance. The Na- 
tional Parks, especially, constitute an early warning system for some 
of the Nation*s \^alues. The parks are heiet %vidi problcms^^ver" 
crowding, pollution, transportation congestion, crime, lack of equal 
avaikbility to all. Thus the park areas are feeling environmental 
pressures similar to those that threaten the quality of life in the rest 
of the Nation. Encroachments on the parks and what the Nation 
does about them are a test of its resolve to improve the quality of all 
sectors of our environment. This chapter will deal vAth National 
Parks as weathervanes of the Nation's search for a better qumlity of 
life and its struggle to turn back threatening inroads before they lead 
to irreversible damage, 

a cintury of parks 

Although the world's first National Park was authorised in 1872 
when the Congress set aside 2 million acres in the Yellowstone region 
of the Rocky Mountains as a puhlic park, the seeds had been sown 
much earlieiv In 1832, eKplorer-painter George Catlin, while ven^ 
turing through the wilderness of South Dakota, worrirf about the 
■possible extinction of buffalo and Indians. Gatlin wrote in his jour- 
nal: "Many are the rudenesses and wilds in nature's works which 
are destined to fall before the deadly axe and desolating hand of 
cultivating man." ^ Indians, buffalo, and the wildemeis^n which 
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they roamed might not have to disappear completelyj %vrote Catlinj 
if they were 

(by some great pfotecting policy of the fovemment) proicrved in their 
pristine beauty and wildernesSj in a magnificent park^ where the world could 
see for ages to come, the native Indian in his clasiic attirej galloping his wild 
hone , . . amid the fleeinf herds of elks and bufTaloei, What a beautiful 
and thrilling specimen for America to preserve and hold up to the view of 
her refinDd citizens and the world, in future ages! A nation's parh^ contain- 
ing man and beasij in all the wild and freshness of their natiire'i beauty,^ 

During most of the nineteenth centuryj the American frontier spirit 
of conquering and developing the wilderness far ovei^hadowcd con- 
cepts of prciervation, Occasionally^ the Eastern press could be around 
to demand preservation^ as in 1852, when two unscrupulous Califor- 
nia men cut down a 315-foot=high, 61"foot=circumferenca Giant 
Sequoia tree in the Calaveras Grove just north of what is now 
Yosemite National Park and shipped a 1 16-foot-high section of bark 
East for a show in seaboard cities .and London. Latere after Horace 
Greeley and Frederick Law Olmsted discovered the beauty of 
Yosemite Valley and published articles on the dangers to its sur- 
vivalj the Congress was persuaded In 1864 to grant about 10 square 
miles of Federal land^ including Yosemite Valley plus part of the 
Mariposa Grove of "Big Trees/' to the State of California as a State 
park. The grant stipulated ^*that the premiies shall be held for public 
usej resort and recreation [and] shall be held inalienable for all time," ^* 

Significant also is the 1865 prophesy about Yosemite by Olmstedj 
the famed designer of New York's Gen tral Park : 

It is but 16 years since the YoiDmito was first seen by a white man^ several 
viiitorg have since made a journey of several thousand milei at large cost to 
see itj and notwithitanding the difficulties which now interpoiej hundreds 
reiort to it annually. Before many years if proper facilities are oflferedj these 
hundreds will become thousands* in a century the whole number of visitors 
will be counted by the millioni. An injury to the scenery so alight that it may 
be unheeded by any visiter now, will be one of deplorabie magnitude when its 
effect upon each visitor's enjoynient is multiplied by these miUioni* But again, 
the ilight harm which the few hundred visitors of this year might dp, if no care 
were taken to prevent It^ would not be ilight if it ihould be repeated by 
millions.* ' 

ysllowstone park establishid 

Although explorers, fur trappers, and prospectors had been wan- 
dering through the Yellowstone country since 1807 and bringing 
back tall tales of smoking earth, high waterfalls, and erupting gey- 
sers, it was not until the Washburn-Langford-Doane expedition of 
1870 that the full beauty and spectacle of this wilderness became 
widely publicized and known. While the Washburn expedition was 
encamped one night, Cornelius Hedges, a Montana lawyer, sug- 
gested at' a campfire discu^ion that there should be no private own- 
ership of these wonders but that the area should be set aside forever 
for public enjoyment* The group agreed and set about making this 
intention known to others. Another expedition in 1871 led by Gov-. 
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ernment geologist Ferdinand V, Hayden returned with documenta- 
tion and pictures to verify earlier reports. A bill for the creation of 
Yellowstone National Park was introdueed in the Congress in De- 
cember 1871. Some Senators opposed the bill. In floor debatej 
Calif prnia Senator Cornelius Cole Raid : 

I havG grave diHibts abDut the propriety of parsing this bill. The natural 
curiositlci there cannot be intorfored with by anything that man can. do. The 
geysers will reniainj no matter where the ownership of the land may be, 
and I do not know why settlDri should be excluded from a tract of land 40 
milei square in the Rocky Mountains or any other place." 

But the bill passed and was signed by President Grant on March Ij 
1872,° 

The Act did not specifically um the \vords *Wational Park," But 
the term was coined in the pmm^ and Nathaniel P. Langford^ the 
first Superintendcntj was called ""National Park^^ Langford. The Fed- 
eral lands in the territories of Montana and Wyoming lying near the 
headwaters of the Yellowstone River were reserved ' 'and withdrawn 
f rom settlementj occupancy^ or sale'' and * "dedicated and set apart 
as a public park or pleasuring ground for the benefit and enjoyment 
of the people,"' ^ The law authorized the Secretary of the Interior to 
publish rules and regulations providing for the preservation "of all 
timber^ mineral deposits^ and natural curiosities or wonders'' %vithin 
the parkj to ""provide against wanton destruction of the fish and 
game" ^ and to remove trespassers. 

It is doubtful that anyone in 1872 had in mind the start of a vast 
system of large recreational areas or wildlife sanctuaries. The advo-* 
cates of Yellowstone Park had originally sought only preser\^ation of 
the gcysemj hot springs and waterfallSj and the few acres around 
them. They did foresee that as a privately owned area the wonders 
of these volcanic phenomena might be exploited for the financial 
benefits of a few, Howeverj because much of the area was unex- 
plored and it was believed that many more geysers and natural 
""Wonders"' miCTht Qxht in the area^ the boundaries were extended in 
the bill passed by the Congress, 

What was most significant about the Yellowstone Act, however, 
was that it set a precedent for Federal ownership of a large block of 
public domain which could be administered in a manner to bar for= 
ever agriculturCj mining, grazing^ lumberings and all other exploita» 
tion. At that stage of the dcs'elopment of the Nation^ there were no 
competing demands for the resources of the Yellowstone country: 
No railroads ran within hundreds of miles; the Rocky Mountains 
were thought inaccessible for timber harvests j the cattlemen had not 
yet entered the area; waterpowcr needs had not yet developed; and 
the presence of hostile Indians made the area unattractive to setders. 

parks' growth slow 

The National Park Service did not fellow immediately and nat- 
urally from the acquisition of Yellows tone. In facts things went very 
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badly for this newborn concept. The Congress appropriated no funds 
for Yellowstone in the 5 years after the Park was authorizedj assum- 
ing that concessioners would pay rents adeqate to provide adminis- 
tration and protection. Hunters took whatever game they wanted. 
Visitors threw all types of objects into the geysers to see what would 
happen. For a whilcj some guides attempted to coax hot springs into 
geyser action by pouring in soap or concentrated lye, A railroad al- 
riiost got pemiission to run tracks through the park and up to the 
major natural attractions. When proper Islw enforcement was finally 
introduced under the Amiy administration in 18863 rules and regu- 
lations were enforced somewhats but there was little or no progress 
in resource management. Yet by word of mouth, and especially 
through newspaper and iriagazine articles, tlie fame of Yellowstone 
spreadj and with it the idea of National Parks for all the people took 
root. 

The tei-m "National Park'' \vas not applied by the Congress until 
1878 in a general appropriation for civil expenses^ which listed an 
item ''to protect and improve the Yellowstone National Park.'' » The 
first legislation using the term National Park was in 1899 when the 
Congress authorized and established Mt Rainier National Park,^^ By 
the turn of the centur)^^ a number of other major areas had been set 
aside. In 1890j in the Benjamin Harrison administrationj Yosemite 
National Park was established surrounding the valley^ and in 1906 the 
valley lands were re-acquired from the State, Two other National 
Parks were founded at the same time in California — General Grant 
(which later was incorporated in Kings Canyon) and Sequoia, As 
mentioned^ Mt. Rainier National Park was established in 1899 in 
Washington. Crater Lake National Park was set aside in' Oregon 
in 1902^ Mesa Verde National Park in Colorado in I9O63 Glacier 
National Park in Montana in 19lOj and Rpcky Mountain National 
Park in Colorado in 1915. A number of other large areas were set 
aside as National Monuments^ later to become National Parks— 
among them Grand Canyon National Monument in Arizona in 1908 
and Mount Olympus National Monument in Washington (later 
named Olympic National Park) In 1909. Eitablishment of National 
Parks is shown in Table L 

In the darly days^ the National Park concept was unpopular mth 
hunters, miners, loggers, and gracing interests. The Park concept 
called for elimination of all exploitive use of the areas. This position 
conflicted with the then-emerging utilitarian school of conservation as 
pioneered by OifTord Pinchot: using resources for the greatest good 
of die greatest number of people and not keeping them in their orig- 
inal state. To these early conservationists^ dams for power and rec- 
lamation and sustained-yield logging were preferable to "locking up-' 
resources forever in National Parks. In 1913, the pendulum momen- 
tarily swung to the utilitarian side when Pinchot and his supporters 
finally won Congreisional approval for the Hetch Hetchy Dam 
within Yosemite National Park to supply \vater for San Francisco. In 
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this battle, which attracted nationwide press cos^erage and lasted sev- 
oml yearSj the losers were the National Park supporters led by John 
Muir and the Sierra Chib, As it hsLS turned outj Hetch I letchy proved 
to be the last dam built within the boundaries of a National Park, 
although strong efTorts were later made for danig in. Yellowstone and 
in Dinosaiu' Nauonal Monument and for dams on the Colorado 
River that would afFeet Grand Canyon National Park, In defeat, 
howevcrj Muir had ' he last word when he wrote that *^ihe conscience 
of the whole country has been aroused from sleep.-' 

Starting the national park service 

111 19163 after several years of legblativc attenipts^ the National 
Park Service was established by the Congress as a bureau of the De= 
partment of the Interior, thanks largely to the persiitence of Stephen 
T. Mather^ who became the first National Park Service Director. The 
16 existing National Parks and 21 National Monuments administerGd 
by the new agency had fewer than 4 00,000 visitors in IDIS^ and the 
entire budget for the new directorate^ including salarieSj travel j and 
ofBce exjienses was $19,5005 together with about half a million doUai^ 
for operating all the parks and monuments. 

Written into the National Park Seivice Act was a statement of 
purpose that has stood the test of time— but not without causing 
problems I "to conserv^o the scenery and the nalural and historic ob- 
jects and the wildlife therein and to provide for the enjoyment of the 
same in such manner and by such means as will leave them unim= 
paired for the enjoyment of future generations.'* In lOlS, there was 
no apparent contradiction in conserving the areas for the enjoyment of 
the people and leaving them unimpaired for future generations. The 
struggle in those yeara was to find ways of getting people to the 
parks, of building a public base of support^ and of getting the Con- 
gress to provide money for operations, to acquire ne\v jDarks, to pro- 
tect existing parks from commercial development, and to prevent 
overenthusia^tic Congressmen from establishing National Parks out 
of areas in their States %vhich did not qualify for National Park 
designation. 

Mather, perhaps more than any other individual, deserves the 
credit for carving out a major role for the Park Service in the Federal 
recreation and land management hierarchy. A retired Borax mining 
officials he had written a letter of complaint to a former college 
friend. Interior Secretary Franklin K. Lane, about the way that 
National Parks were being operated. When Lane ^vrote back that 
Mather should come to Washington and do something about it, 
Mather did— in 1915. He first became Special Assistant to the Secre= 
tary of the Interior before taking over the newly established National 
Park Service in 1916. Independently wealthy and willing to spend 
hi§ own money to promote parks, a wilderness advocate and penonal 
friend of industrial and political leaders, he found the secret of 
attractlnf attention to parks and park probleins by inviting national 
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political and industrial figures and leading writers to join him in 
back-country canipin^ expeditions into the National Parks, He en- 
couraged railroad presidents to improve service to the parks 
and found concessioners \villing to improve and expand tourist 
accommodations. 

At one point, Mather and Horace Albright (who had been Assist- 
ant National Park Scivice Director from 1916 to 1919 before becom- 
hig Superintendent of Yellowstone) threatened to resign when the 
Bureau of Reclaniation succeeded in persuading Secretaiy Lane to 
back a series of dams in Yellowstone,^- Although the bill passed the 
Senate,^'^ Mather and Albright's vigorous opposition helped to defeat 
the project in the House, Mather was also responsible for profes- 
sionalizing the field stafTs, in particular, the park rangers^ placing 
them under Civil Service, 

The coming of age of the automobile and the highway system gave 
the National Parks the final boost that they needed to become 
accessible to many citizens. Unrealised at the time, however^ wire the 
problems of overcrowding, noise, and fumes that automobiles were 
later to bring with them, 

expanding the nitional parks 

Over the yearsj while the number of National Parks increased 
slo\vlyj the Park Serv^ice expanded in other ways. Under the Antiqui- 
ties Act of 1906," major natural attractions^ some equally as unic|ue as 
areas set aside as National Parks, were added to the National Park 
System under the classification of '-National Monuments," These in- 
clude Arches and Capitol Reef National Monuments in Utah (^vhich 
were officially made National Parks in 1971 ) ; Buck Island Reef Na- 
tional Monument in the Virgin Islands^ with its underwater trail ; and 
such outstanding scenic and historic areas as Death Valley (Calif.-- 
Nev,) ; Canyon de Chelly (AriKO ; Cratei^ of the Moon, (Idaho) ; 
Channel Islands (Calif.) ; Rainbow Bridge (Utah) ; mid Katmai and 
Glacier Bay in Alaska, both of which are larger than Yellowstone Na- 
tional Park although classified as National Monuments. 

In 193$, nearly all Federal parks were placed under administration 
of the National Park Service^ including 15 National Monuments 
previously administered by the Department of Agriculture and 48 Na- 
tional Monuments^ historical parks^ battlefields^ and cemeteries pre- 
viously administered by the Department of War. In addition^ the pub- 
lic parksj parkways, and buildings of the national capital were tmns- 
ferred to the National Park Service. The Historic Sites Act of 1935 " 
established a national policy of preserv^ing historic sites of national sig- 
nificance under the administr.ition of the National Park Sein^ice, The 
Park, Parkway and Recreation Study Act of 1936 expanded the role 
of the Park Service into intensive outdoor recreation through national 
planning based on a nation\vide inventory of recreation needs. In the 
same yearj the Congress authorized continuation of the Blue Ridge 
Parkway^ which had been started in 1933. The Congress had author- 
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ized the Rock Creek and Potomac Parkway (D.C.) in 1913 and the 
George Washington Memorial Parkway (Va,, Md., D,C.) and Co- 
lonial Parkway (Va.) in 1930, but the Blue Ridge Parkway svas the 
first to extend hundreds of miles. In 1937 the system was further ex- 
panded to include: seashore recreation when Cape Hatteras (N.C) 
was established as the fint National Seashore; the fii^st National Rec- 
reation Area=-Lake Mead (Ariz.-Nev.) in 1936; the first National 
Scenic Riverway — Ozark (Mo.) in 1964; the fii^t National Lake- 
shores — -Indiana Dunes (Ind,) and Pictured Rocks (Mich.) in 1966; 
and the first National Scenic Trail — ^the Appalachian Trail in 1968. 

World War II severely set back the growth and progress of the 
Park Service. The operating budget dropped from $21 million in 1940 
to $5 million during the war. After , the war^ National Park use 
began to soar. By 19545 the National Park System was absorbing 54 
million visits a year \vith a level of staff and facilities designed for 
the 17 million visits of 1940. During the "Mission 66'' program (from 
1956 to 1966) j $1 billion was invested to rejuvenate the parks and 
add Park Service personnel. 

Yet even as the parks were being expanded, a more basic problem 
was surfacing. In the past the stimulus had been to provide the fa- 
cilities and to encourage people to visit the parks. But by the end 
of the SixtieSj the increase in visits was becoming so cKtensive in 
some parks that the quality of the visit itself was declining and the 
preservation for future generations of a pnstine ecology was being 
threatened by masses of people, by roadSj by overnight acconimoda- 
tionSj and by service facilities and other developments needed to 
take care of them. 

One of the distinguishing features of the National Parks in this 
country is the emphasis traditionally given to ''interpretation/' or 
educational programs. Since the first interpretative lervices were 
introduced at Yosemite in 1920^guided nature walks^ campfire lec- 
tureSi and museum exhibits — interpretation has been regarded as a 
primary responsibility of the park administration and a key to visitor 
enjoyment and understanding. 

In the last 6 years, the Congress has authorized a number of out- 
standing large new National Parks— Redwood in California, North 
Cascades in Washington^ Guadalupe Mountains in Texas^ and Voy- 
ageurs in Minnesota^ as well as many Historic and Recreation Areas. 
None of the new National Parks is as yet adequately staffed and 
some are not yet ready for visitors. But the recreation demand con- 
tinues to grow — with visits to all operational National Park Service 
units increasing from 121 million in 1965 to 201 million in 1971. 

national parks' role in recreation 

The fact that many citizens consider a visit to a National Park as 
the highest-quality recreation experience available puts an unusual 
burden on National Parks to absorb more than a nomial amount of 
the Nation's outdoor recreation demand. The National Park Service, 
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with its 30 million acres {15,3 million of it in the 38 National Parks) ^ 
has only onc-fiftecntli of the total Federal rccrGation land, and less 
than 5 percent of that is developed for mass use by park susitors. Yet 
on this limited base the National Park Seivice absorbs almost 20 
percent of the recreation %4sitation to Federal areas. 

While the Government in 1970 rejDorted 837 million visits to 
Federal recreation areaSj many more citizens were seeking recreation 
at State^ county^ city^ and private recreation siteSj which ordinarily 
were nearer their homes. The National Conference on State ParkSj 
National Recreation and Parks Associationj reports that in 1970 (the 
latest year for which data are available) about 482 million %nsits were 
made to State recreation areas. The Bureau of Outdoor Recreation 
of the Department of the Interior estimates that L5 billion visits 
were made in 1 970 to county and city park areas. 

Often unnoticed in assessinf recreation use is the large number 
of people who enjoy their outdoor recreation at privately oumed 
areas. A 1965 Bureau of Outdoor Recreation survey estimated 2,6 
million private enterprises involved with outdoor recreation, using 
about 491 million acres of land. These private areas received more 
than L9 billion visits per year. Many such facilities are provided only 
as a small part of a total business operation and receive very little 
if any financial investment in maintenance, operation, or develop- 
ment. Thousands of commercial enterprises^ hosveverj provide out- 
door recreation facilities or services on a full- or part-time basis, Non- 
profit clubs and quasi-public organizations help meet the outdoor 
recreation needs of their members. Industries open millions of acres 
to the public for some types of public recreation or to prm^ide recrea- 
tional opportunities for their employees. And about 1 million farms 
arc open to public hunting and fishing. However, many private areas 
offer insufficient attraction to visitors to compete with public sites. 

The Bureau of Outdoor Recreation estimates that as of 1970, pub- 
lic and private outdoor recreation area visits per year totaled about 
4,8 billion. As of 1965 (the latest statistics available), land areas 
approaching 1 billion acres were used either entirely or in part for 
Outdoor recreational purposes. (See Table 2,) 

The problem of the National Parks in attracting such a large 
share of the Federal outdoor recreation use on extreiiiely limited area 
is intensified bv the further gravitation of visitors tovv^ard only a small 
number of major tourist choices such as Yosemite Valley, Yellow- 
stone, and the Grand Canyon— especiallv in the summer months. It 
is possible that when the newest National Parks are fully developed 
and others are added in the future, they may take some of the pres- 
sure off the "star" attractions. Ho^^'cverj there is a limit of potential 
park aceiuisition lands meeting NarJonal Park quality standards that 
could be acquired. 

Among potential new National Park areas which are now under 
studv by the National Park Sei'vice arc several eKtensivo areas in 
Alaska, Under the terms of the Alaska Native Ciaims Settlement Act 
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Table 2 

Acreaga of and Attandance at Outdoor Recreation Areas, 
by Level of Government and Private S'lctor 

Acres, 1965 : : AUendance, 1970 

Million Percent Million visits Porcent 

National park Service. . 26.7 3 • 172 0 4 

Other Fedefsl agencies.^ 419 9 43 665.3 14 

Stateagencles.^:.. 39 7 4 1 482.5 - 10 ^ --^ 

County and local agencies-.. . „. 5 0 3 590.0 > Bl v 

Private sector,-^- __ ^ ^ 491,0 50 1,950.0 41 

Tota|___.___ „ 982,3 . 100 - 4,7S9,a 100 

> State park visitors only. . " - , , 

\ tfian 1 percent, ..V-l'r * C)- . 

Source; 1955 lnvBnlory;BOR» and Federal sgsncy report:? J976^n^^^^^^^ 



of I97I3 the Secrctaiy of the Interior has set aside for study 80 miU 
lion acres thou^it suitable for National Parks, National Forests, Na- 
tional Wildlife Refuges, and National Wild and Scenic Rivera, An- 
other 45 million acres withdrawn under the ''public interest'" provi- 
sions of the Act is also undei' study. The potential new National Park 
areas are to be identified by the Secretary in September 19723 and 
legislation must be subniitted to the Congress for the nt;, parks by 
December 1973, It is expected that new National Parks in Alaska 
will moix^ than double the land area now set aside in the 38 existing 
National Parks. 

urban emphasis 

A new direction of Federal policy in the last 3 yeai^ has been to set 
a high priority on providing recreational opportunities close to major 
urban centei^, with large increases in the Land and Water Conscr^ 
vation Fund, In 1971, President Nixon sent to the Congress legisla- 
tion to authorize a Gateway National Recreation Area encompassing 
%vater, beach, and estuarine areas of aS^OOO acres around the en', 
trances to f^csv York Harbor, The legislation has passed the Senate.^° 
In February 1972, the President sent the Congress a similar proposal 
for the West Coast-^to establish a Golden Gate National Recreation 
Area in and around San Francisco, including lands north and south 
of the Golden Gate Bridge/'^^ 

Other urban-oriented recreation areas are under study by the Na- 
tional Park Sendee, It is apparent that in the future much of the 
thrust of recreation demand will need to be channeled to areas such 
as the ^mteways/; the already established National Seashores at 
AssateaguB Island (Md.-Va,), Cape Cod (Mass.), Cape Hatterai 
(RC), Cape Lookout (N,C,), Fire Island (N.Y,), Gulf Islands 
(Fla.-Miss,), Padrc Island (Tex,), and Point Reyes (CalifO, at the 
several National Lakeshores and National Recreation areas such m 
Lake Mead (Ariz.-Nev.), Glen Canyon (Ariz,^Utah), and the yet- 
tQ-be<leveIopcd Delaware Water Gap (Pa.-N,J,)=most of w^hich ' 
are reasonably near urban centers of population* 
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Another way of extending National Park resources to take in 
more vis i to is \soiild bn to extend roads and increase canipground.^j 
lodges, and service facilities. But these acti\Mties would be at the ex- 
pense of maintaining intact the iinique natural resources. 

meeting increaied recreation demands 

Even \vitli new urban recreation areas and with increased citij^en 
use of Natiorial Parkways and National Historical Areas, the '^crown 
jcwels"^ — tlie unicjue National Parks^ — will still be under demands 
that cannot be met without restricting tlieir use, 

With more leisure tirnej more j^opulation, better transportation^ 
and higher incomes, recreation demand on National Parks svill auto- 
matically increase. Also, as environmental education programs ex- 
pand to reach residents of less aflluent urban areas, interest in Na- 
tional Parks will be stiniulated among those who now are not fully 
aware of the values and opportunities they ofTcr, Middle- income 
Americans make up the bulk of those who now visit National Parks. 
As average incomes rise and transportation becomes more readily 
availablcj the total source of park visitors will vastly expand, 

national forests^ — ^Numerous opportunities for outdoor recreation 
are available from the public lands administered by other l-'ederal 
agencies. The Nation's system of National Forests^ established under 
President Theodore Roosevelt in 1905^ Jias been the source from 
which a nmnber of National Parks have been established. The land 
set aside as National Forests far exceeds that committed to National 
Parks, covering 181 million acreSj in addition to another 6 million 
acres of National Grasslands, In IQTl^ outdoor recreation use of Na- 
tional Forests and Grasslands amounted to 180 million visitor days. 
(A visitor day consists of one person for 12 houi^^ or cqui%^alent ratio. ) 
About 60 percent of this use was for such acti\'ities as sightseeing, hik- 
ing, mountain climbing, and huntings none of which requires special 
facilities or developments. Opportunities for recreation are available 
at 843000 miles of fishing rivers and streams; IS^OOO natural lakes 
covering 1.5 million acres and 3,200 reservoir impoundments cover- 
ing over 1 million acres; 100,000 miles of trails: and over 200,000 
miles nf Forest Ilighways and National Forest development roads. 
In addition, almost 15 million acres of National Forest land is man- 
aged as \vIldernoss. where motori/?ed use and development are not 
alloNved, 

The remaining 40 percent of all National Forest and Grassland 
recreation use requu'es son.ie kind of special development or fa- 
cilities, EKamples include camping and ]Dicnickingj swimmingj boat- 
ing and waterskiing, downhill snosv skiing, organized grou]D activi- 
tieSj hotels, lodge and resort activitieSj and visitor information activi« 
dcs, Opportunities for these activities include almost 7^000 camp and 
picnic grounds which can acconiinodate more than 5OO3OOO people at 
one tiniBj IjlOO boating and swimming sites^ 500 obseimtion and 
viewing areas, and 600 visitor and intGrpretive sites. These facilities. 
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together with supporting sers'ices, are provided and maintained by 
the Forest Seivicc. 

Additional recreation opportunitios arc provided by concessioners 
ojjerating under special use isermits issued by the Forest Service, The 
faciHtics arc devc loped with private investment under close obser\?a- 
tion and approval of the Forest Service. 

Many Forest Sei%4ce areas are located adjoining or near National 
Parks and are a potential source for recreation ojDisortunity, Although 
not so highly publicized as National Parksj a number of the National 
Fo rests are scenically unique in themselves. And several Forest Serv- 
ice areas, such as the Boundaiy VV^atei^ Canoe Area in Northern 
Minnesota j have had heavy recreation demands in recent years 
which resulted in pollution and overuse of campsites. 

corps of enginears=The U,S. Army Corps of Engineers also plays 
a major role in outdoor recreation. Corps reservoirs provide about 10 
million acres of land and ^vater^ plus another L7 million acres which 
are leased to local and State governments for fish and \vildlife pur- 
poses, In 1970, attendance at Corps facilities reached a total of 275 
million visitors participating in water-related activitieSj including 
43 million campers, 

bufiau of land managemsnt— A relative newcomer in the recrea- 
tion field is the Department of the Interior's Bureau of Land Man- 
agement (BLM). Since 1960^ when BLM provided its first camping 
and picnicking site in western Oregon, the agency has developed 684 
recreation sites in 1 1 westeni States and Alaska. The Bureau aetually 
has moi'e public land under its management than any other Federal 
agency, with a total of 453 million acres, which includes 10 million 
acres of natural lakes and reservoire, 62 jOO miles of fishing streams, 
and 8,000 miles of trails. During 1971, an estimated 69 million visits 
were made to BLM areas for recreation uses such as campingj 
picnicking, fishing, hunting, sightseelngj water sports, and winter 
sports. In May 1972, Secretaiy of the Interior Rogers C. B. Morton 
gave special recreation designation to 2.7 million acres of BLM land 
in the California desert, withdrawing the land from mineral entry 
and setting It aside as naturar areas, archeological sites, primitive 
areas, and recreadon lands, 

Wildllfs refuge systam—The Bureau of Sport Fisheries and Wild- 
life of the Department of the Interior administers the National 
Wildlife Refuge System. Comprising some 330 units on 30 million 
acres of land, this system safeguards a national network of l^ds and 
waters sufficient in size, diversity, and location to ensure the protec- 
tion of wildlife of all types. Although the National Wildlife Refuges 
are designed to protect wildlife, recreational activities are allowed 
on many of them when such activities do not conflict with the primary 
wildlife activities. Most of the recreational use is in the spring and 
fall w^hen the waterfowl migrations are most spectacular, Public 
^ visitation to the National Wildlife Refuge System In 1971 exceeded 
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22 million. Almost 70 percent of recreation use was wildlife orient edj 
such as interpretation^ fishings and hunting, while the reniaining 30 
percent included such nonwildUfe activities as boatingj swimming, 
and picknicking. A number of refuge areas have bctn designated 
wi I darn ess areas, 

tennassaa valley authority areas— 1 he Tennessee Valley Author- 
ity has made extensive investments in recreation facilities and im- 
provDments on TVA lakes and lakeshorcs. Capital improvements 
amounting to $310 million include investments in lakeshore home 
developmentSj commercial recreation areas, and areas developed by 
State and local public afencies. Over 47 million visits %vere made to 
these areas in 197L TVA has turned over to States or nonprofit 
organisations 1 70,000 acres of land for recreational use, In addition, 
TVA has developed the l^O^OOO-acre Land Between the Lakes 
Prnject between Kentucky Lake and Lake Barkely in West Kentucky 
and Tennessee, which attracted over L5 million visitora iii 197L 
outdoor recreation plan=-The first Nationwdde Outdoor Recreation 
Plan ordered by the Congress in 1963 ^- is being prepared by the 
Department of the Interior and is now scheduled to be ready by 1973, 
The Nationwide Plan is expected to furnish supply and demand data 
on which to base future decisions. In an effort to gain knowledge of 
citizen needs for outdoor recreationj the Interior Department in June 
conducted a series of public forums across the Nation which included 
participation by non-Federal Government officials and representative 
citizen organizations and individuals. 

revenue sharing — ^Revenue sharing legislation proposed by Presi- 
dent Nixon would, if passed by the GongresSj give States and cities 
funds which they could use to develop and maintain park areas and 
recreation programs. Expansion of State and local recreation oppor- 
tunity has already been aided by expanded Federal contributions 
through the Land and Water Consei/vation Fund. In the last 2 years^ 
3^800 matching grartts have been made, totaling $300 million, About 
one -third of these grants have been used to support recreation in 
metropolitan areas, 

expanding private enterprise— Private enterprise must also expand 
its capacity for recreation. The need is greatest for quality recreation 
opportunities that can begin to draw away from the overloaded 
national and State parks those people who would be satisfied at 
private parks or campgrounds but who now resist going to private 
sites that are often only crowded trailer parks, 

environmental quality in national parks 

The U.S. National Park System^ while at the height of its popular^ 
ity and envied by much of the worldj is plagued by some severe 
em^ronmental quality problems. The great expansion of the last 10 
years^ — ^91 new areas have been added=-haSj tofether with a doubling 
of visits (from 99 million in 1962 to 214 million projected for 1972)3 
strained the ability of the National Park Service to provide the serv- 
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ices nccegsaiy for a higfi-cjuality experience for visitors or to protect 
tho park i^esourccs ad uqi lately. 

effects on the parks 

Thu cjuality of the park c^£pcrielK'G is being erodecl both by de- 
valoprncnls with hi and by influences without. Traditionally, tho Park 
ScivicQ has followed an "open door" policy, freely allowing all per- 
SQUH to enter and enjoy the ]3arks. In the past it was possililf* to ac- 
coniinodato the broad spectrum of park visitoiSj from wilderness 
C-Xjjloi'crs to those preferrini^ to remain In their nutoniobiles. Now^ in 
some jsarks tlic sheer ninnber of visitors pouring through the entrajice 
stations at peak periods has begun to inteifere with enjoyment of the 
park experience. 

In many parks, developniunts— roads, hotels, large canipgroundsj 
storeSj laundroniatSj gas stations— which were built to provide neces- 
sary sen'ices for visitors have become centers of attraction themselveSj 
congested areas which at times resernble suburban shopphig centers 
on Saturdav afternoons. 

In addition^ the buildup of Park Seivice personnel and concession 
staffs to take care of the visitor has required large-scale sewage sys- 
tems and otlier utilities, hospitals* sclioolSj and inaiiitcnance facilities 
for permanent buildings and utilities. Grand Canyon and Yosemite 
Valley villages are similar to small cities in the goods and seivices 
that they require. 

Within the 5 percent of the area of Yellowstone National Park that 
receives most of the visitor use, the developments iiicludc 750 miles of 
roads, 2^100 permanent buildings^ 7 amphitheaterSj 24 water systems^ 
30 scw^er systems^ 10 electric systems with 93 miles of transmiision 
lines, and a number of garbage dumps. There are 54 picnic areas, 
3,143 campsites^ and 17,000 signs, Hotr^ nd cabin acconimodations 
are available for 8j586 people each nfghi 

At Mesa Verde National Park, the crowds at the major cliff dwell- 
ings became so large that people were barred from going inside be- 
cause of damage to the structures. Then unrestricted visits to the ruin 
were stopped and ranger-guided tours provided. Next the size of tour 
groups was cut down. Final ly^ a resei^ation system was set up and 
a visitor limit per tour set. Further, to lessen congestion on narrow 
roadSj all trailers have been barred from the major ruin area. 

At Great Smoky Mountains National Park, automobile traffic 
jams have brought on the fii^st traffic light within a National Park, 
At Grand Canyon and Yellowstone National ParkSj commercial 
sightseeing flights taking tourists over key park sites have produced 
visual distrcictions and noise. At Rocky Mountain National Park, fra- 
gile areas of alpine tundra close to roads have been damaged by exces- 
sive use. 

Serious crime in National Parks rose 153 percent from 196S to 
I97O3 compared to a 71 ]3ercent Increase nationally. Vandalism ii fre- 
quent. In one recent year^ 351 people svere caught trying to leave 
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Petrified Forest National Park with illcffally lifted artifacts. Repairing 
vandalised facilities com $1 million annually. The defacing of some 
features, siich as Indian cHfT carvings^ has incurred irreparable 
damage. 

The influx of people to the National Parks is not so environment 
tally daniaging as tho cars or trailcni in which they arrive. Cai^s bnng 
congestion^ noise, and a!r pollution. The plethora of camper vehicles^ 
especially on narrow park roads, hokls up traffic and leads to a clamor 
for wider roads. Badly planned and often unsightly satellite develop- 
ment areas— motelsj gas stations, bowling alleys^ drive-in nio\nes-=on 
the approaches or edgeii of National Parks add to the problem. Even 
back-country trails and camjDsites are showing signi of environniental 
daniage from overuse and pollution. 

effscts on wildlife 

Overcrowding in ]Darks and thoughtlessness of some visitors have 
affected wildlife. Some people ignore park reg-ulations and feed wild 
animals. OtherSj wanting to take a photography chase the wildlife. 

The variety of wildlife populations and their availability for view- 
ing by park visitors have also suffered. Migration routes have been 
chopped off by developments outside the park, thus confining migra- 
toiy animals to an unnaturally small area. The increnscd activity of 
humans in develojsed areas of parks tends to frighten some sj^ecies 
away from areas in \vhicli they might be seen from roads or trails. 
The predator populations of a number of parks, especially wolves and 
mountain lionSj were removed in large numbers decades ago for lack 
of a full knowledge of their role in park ecology, A number of grizzly 
and black bears w4iich have entered campgrounds or tourist-centered 
areas in search of food have caused ]3roblem3. In rare cases in which 
they threaten visitors^ a few animals have had to be killed. Poaching 
of wildlife is still a problem at some parks and has been especially 
ierious at Wind Cave (S, DaL), Mount McKinley (Alaska), and 
Everglades (Fla,) , National Parks, 

air pollution 

Althougli, by definitionj National Parks arc exaniplns of unspoiiled 
\s41derness5 untainted by the progress of civilixiation, none is in fact 
"pure,'' Yellowstone^ once the source of pure air sampled by re- 
searchers for comparison purposes, now has air that is contaminated 
by auto exhaust fumes. Each park is being degraded to some degree by 
the relentless spread of pollution. Death Valley National Monument 
experiences the smog drifting in from Los Angeles 170 miles away. 
The forests of Glacier NaUonal Park arc being damaged by fluoride 
gas emissions from an aluminum plant 10 miles from the park border. 
Pesdcide residues draining from the agricultural lands of southern 
Floduda have greatly raised the concentrations of chlorinated hydro- 
carbons in Everglades National Park with adverse effects on the park 
ecosystem, 
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water pollution 

Aiiothcr Everglades problem has resulted from mnn'ii interference 
with the regular surface flow of fresh water into tliu park. It is esti- 
mated that 1.5 million wading birds inhabited the park when it was 
established in 1947, 'J'he park %vading bird population today is about 
50,000 as the result of a .series of droughtSi diversion of the park's 
nomial flow of fresh water, and agricultural and urban demands. A 
1970 Act of Congress," providing that the U.S. Army Corps of En- 
gineers funiish from water irnpoimdmonts north of the park the mini- 
mum fresh water flow aniiually noccssaiy for the park's existence, has 
helped those and other wildlife survivG the 1970=71 drought and fires. 

proposals for change 

national park service activities 

Man's increasing impact on the beauty, prljnitivoness, and tran- 
quility of the National Parks has brought the countiy face to face with 
tlie need to protect the ideal born 100 ymn ago around the ca.npHre 
at Yellowstone. The goal to make die parks available to all— to enrich 
and educate an urban society an its natural heritago—t onflicts with 
the goal of prescr\'ing the parks in a pristine state. The solution to 
this ddemma mil demand a higli level of creative management. To 
do less may result in unnecessarily i-oping ofT the parks to many 
American'; or to see them further deteriorated from ovei-use. Better 
management and interpretive programs can, in some parks allow 
some increased use with no harm to the environment. In a num. 
ber of parks, however, the limit has already been reached, and some 
form of restncted use must be imposed. In those cases, visiting a Na- 
tional Park, „,.i> going to a public concert, must be accepted as a 
privilege and not a right which must be made available to all citizens 
at times of their own choosing. 

The Park Service has undertaken a number of projects to improve 
the quality of park environments in those park areas where conges- 
tion threatens to erode both the resources and visitor enjoyment. In 
many parks, visitor use can be expanded without damaging the en- 
vironment by using buses or other fomis of mass public transit The' 
road system at the east end of Yosemite Valley has been closed and a 
free shuttlB bus system introduced. This has drastically transformed 
a crowded, noisy, smdgfy section of the park into a quiet area with 
most visitors now walking along trails and many riding bicylces. At 
the Shark River Overlook Loop Road in Everglades National Park, ' 
a tram service has been initiated to keep private automobiles off the 
narrow one-way road. Each vehicle movement disturbs birds in this 
area of dense wildlife, but birds can adjust if the vehicles are few 
enough. At Mount McKinley National Park in Alaska large crowds 
were anticipated thiMummer when the fim highway from Anchofage 
to Fairbanks was due to open. The major dead-end mad inside the 
park has always been one of the greatest wildlife viewing areas in the 
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National Park system^ alive with grizzly bear, Dall shecpj caribou, and 
many other animals, all clearly \^isible from the road To prevent the 
wildlife from being disturbed and fleeing the road area, the Park 
Service is eliminating -private automobile traffic along much of the 
road and instituting a public bus system. 

Yosemite National Park now has an experimental campground 
separated from automobile or trailer parking where only small tents 
or sleeping bap are perrnittedj and a minimum fee of 25 cents a 
night is charged. Overflow camping— use of land unauthorized for 
campsites — ^now is prohibited throughout the National Park System, 

Essential to the future well-being of the National Parks is public 
understanding and support; The Park Sendee policy of holding pub- 
lic hearings on all park master plans should be helpful in generating 
public involvement. What may seem to be a vast and indestructible 
wilderness is actually an extremely vulnerable and delicately balanced 
system. 

Some interpretive programs in the parks have already been given 
a new orientation. Rather than dealing separately with wildlife or 
geysers or Indian cultureSj the programs deal with the total ecology^ 
of the region. The Service's envifonmental education program is 
readying teaching guides for elementary and high schogi curricula. 
And the Service has already established Environmental Study Areas 
on park lands, including historical parks^ for school systems to use. 

The Park Sgrvicej through its informational activities^ is attempting 
to divert visitors from heavily used areas during peak seasons. Visi- 
tors are diverted if possible to the leiser-kno^vn areas of the National 
Park System to avoid crowding into parks that they have already seen. 
In a nearby National Recreation Area5 for examplej they may find 
more water recreational pursuits than in a National Park. The Park 
Service also points out to visitore that off-season travel is usually less 
expensivej less crowdedj and generally just as enjoyable as summer 
park trips. Late spring and early fall are ideal in most northern and 
central latitude parks, 

The new master plans for Yellowstone and Grand Teton National 
Parks would set up visitor centers near the park boundaries. At the 
centere, visitors jcould find lodpng and service facilitieSj interpretation 
of area attractions, help in planning their triply and advice on other 
Federal recreation areas in the vicinity if space were riot availabls in- 
side the parks. Also planned are parking and mass tf ansportation fa- 
cilities at these gateway centers so that people can leave their cars 
and take buses or mass transit vehicles to the recreation area. 

Studies are now undenvay to determine how the ^^carrying capac- 
ity" of each park might be defined. This will involve working out levels 
of use that can be tolerated^ both by the visitor and by the resource, 
Eitablishing these levels of tolerance will require a miK of professional 
skills working to identify levels of use that will not impair the ex- 
perience of visitors or damage the park. On an experimental basiSi 
wildemess use is being restricted during the 1972 iummer season at 
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Rocky Mountain, Sequoia, Kings Canyon, and Great Smoky Moun- 
tains National Parks. In these areas \vhcrc c^xtensive use of the back 
country has begun to diminish wilderness values, the number of peo^ 
pie allowed on the trails is being cut back. The outcome of these ex^ 
ponments will guide similar policy in other wildemess parks. Back- 
country area campei^ are now required to haul out their own trash 
and garbage. 

Another policy objective of the National Park Service is to presem 
for futuro generations as niany cxainjDlcs as possible of varied types 
of ecological communities that existed in and made up primi- 
tive America. A small reioarch prograni seeks to describe the ecolog- 
ical conditions that should prevail within the parks and to search out 
those management methods needed to itiaintain or recreate those 
ecological conditions. In 1962, an Advisoiy Board on Wildlife Man- 
agement, composed of leading scientists and conseivationists re^ 
ported to the Secretary of the InteriDr that: "A national park should 
represent a vignette of primitive America.'- 

The Board, headed by Dr. A. Starker Leopold, TOonimended that 
research be undertaken so that maintenance of ecological conditions 
might be accomplished eflectively. 

citizan suf gestions 

As part of the 1972 celebration of the centennial of Yellowstone's 
founding, the National Park Service commissioned a study of pres- 
ent and future problems and issues facing the National Pail<s System. 
More than 30 leading conserv^ation professionals and lavu^en spent S 
months visiting the pai'ks. Their preliminary rBport^National Parks 
(or the Piiture^^ published in March 1972. In April, a group of 
200 conservation professionals, citizen leaders, and youths met for 3 
days With Park Service officials at Yosemite to discuss and comment 
on task force studies and to make additional recommendations. The 
Conservation Foundation, which cari-ied out the studies for the Park 
Service, is scheduled to make its final report in August 1 972, 

The citizen advisers suggested that presei-vation mther than recre= 
ation be the centi^al focus of the National Park Service in the next 
hundrea years. They suggested that hotel accommodations, private 
automobiles, and car camping be restricted or eliminated wherever 
possible. 

They mged the Park Service, in developing master plans for each 
park, to consider the areas outside the park boundaries where often 
unsightly development can significantly blight the quality of the 
environment for a park^bound visitor. The citizen group recom- 
mended that the National Park Service devise an environmental 
early wai'ning system to spot emergencies and respond to them. The 
Director of the Park Semce was urged to make an annual endron^ 
mental report similar to the Annual Report of the Council on En. 
vironmental Quality in vAiich there would be included for each 
park an annual **park environment report'^ These reports would 
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identify^ analyze, and comnient on changes and trends in the park 
and in the influence zone outside its borders. 



national parks worldwide — a force for peace 
and understanding 

The actkm of the United States in 1872 in setting up a National 
Park at Yellowstone and in starting the National Park Seivice in 
1916 has spread throughout the world. Canada, in enlarging the 
Banff Reservation in 1887 and setting aside Umt unique scenic area 
as a National Parkj used wording almost identical to the Yello\vstone 
Act, Canada authorized a National Parks Agency in 1911 and now 
has 28 national parks totaling 32 million acres. 

By die turn of the centuiy^ Au&traliaj New Zealandj and Mexico, 
as well as Canada, had established national parks. The Tongariro 
National Park in New Zealand w^as established in 1894. The Nether^ 
lands patterned the Udjun Kulon Reserve in Indonesia after the 
American example. The firet national park in Africa^ the Albert 
National Park in the Congo^ wm established in 1925 and was the first 
park devoted to syitematic scientific research, Japan started an exten- 
sive system of national parks in the I930's, Some of the finest national 
parks in the world now exist in East Africa^ wnth Uganda^ Tanzania^ 
and Kenya all having extensive systems. In 19673 the United Nations 
List of National Parks and Equivalent Reserves showed lj024 na- 
tional parks in 95 nations. Today more than 100 countries have na-= 
tional parks or equivalent reserves. 

U.S. assistance 

Many countries have asked help from the United States in plan- 
ning their national parks or setting up reserves. The U.S, National 
Park Seivice has sent advisers to more than 25 countricSj and more 
than 50 countries have sent experts to the United States to seek in- 
formation and guidance and to discovers by studying U,S. parks how 
to work out their park problems* An international course in adrnin- 
istration of national parks and eonserx^ation areas is held each year, 
sponsored by the U,S, and Canadian Park Services and the University 
of Michigan. At each course^ approximately 35 park workci-s and ad- 
ministrators from all parts of the world study at first hand in U,S. 
and Canadian nationalj States and provincial parks, A World Con- 
ference on National Parks^ held in Seattle in 1962j was attended hy 
145 delegates from 63 nations, and a Second World Conference^ to 
be held in September 1972 at Yellowstone and Grand Teton National 
Parks, is expected to draw 500 delegates from more than 90 countries. 

international cooparatlon 

International cooperation for preseivation of national parks and 
unique natural areas is also taking place on many fronts, A number 
of countries that share cormtion borders have national parks facing 
each otlier^ although cooperation in sharing these park areas has been 
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extremely limited. The United States and Canadnj which liave had 
a Waterton- Glacier International Peace Park on the border betsveen 
Ganada-s V>aterton Lakes National Park and tlic United States' 
Glacier National Park since IDSZ, have only very Ihnited arrange- 
nients for making the two parks available for joint use. 

world htritigt , trust 

President Nixon^ in his 1971 Environmental Message to the Con- 
gress^ proposed that certain natural^ historicalj and archeological 
areas having unique worldwide s^alue should be treated as part of 
the heritage of all mankind and should receive special recognition as 
a part of a World Heritage Trust, Such an arrangernent would im- 
pose no limitations on the sovereignty of those, nations w^hich choose 
to participate but would extend special internatiojial recognition to 
the areas which qualify and would make availabb.technical and other 
assistance to help in their protection and management. 

In accord with this directive^ the United States has been working 
with other nations to create a World Heritage Trust, A convention 
for this purpose has been drawn up and will be submitted to a U,N, 
Educational^ Scientific and Cultural Organisation (UNESCO) con- 
ference in October for adoption. At the U.N Conference on the 
Human Enviranment held in June at Stockholm the delegates in 
plenaiy session acknowledged that the draft convention **marks a 
significant step towards the protection^ on an international scale^ of 
the environment,-* They v^oted ovenvhclmingly to invite gdvernments 
to examine the draft convention "with a view to its adoption at the 
next General Conference of UNESCO." 

Stockholm conference 

Two actions were also taken at the Stockholm conference to im« 
prove national parki. The conference recommended that the United 
Nations Secretaiy-General take steps to ensure an appropriate mech- 
anism for nation-to-nation exchanges of information on national park 
legislation and planning and management techniquei. It also recom- 
mended that govemmenta and the Secretary-General pay social at- 
tentiDn to training requirements for national parks. It urged support 
for integrating aspects of national parks planning and management 
into courses on forestry and other subjects, It recommended helping 
schools offer courses in national parks management at a medium- 
grade levelj particularly in Latin America and Asia. 

worldwlda activities 

Battles are still being fought worldwide on the national park scene. 
In Colombia the rapidly merging park Systein has been threatened 
by petroleum e?iploration and by proposals to build excessive num- 
bers of hotels too near fragile beach and reef enviionments. The 
Argentine Government has begun construction of a power dam and 
reservoir inside Los Alerces NationarPark, In Tanzania a part of 
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the Serengeti National Park has been made available for grazing 
and settlement, 

Yet local public support for national parks appears on the rise 
worldvvidu. Costa Rica, for ^'iistonces has embarked on a comprehen- 
sive campaign involving the Oovcrnmentj U.N. agencies^ U.S. Peace 
CorpSj the press, the academic community, youth, and the general 
public that is leading to rapid citablishment of high quality, func- 
tioning national parks. 

lUOTOj the International Union of Official Travel Organiza- 
tions (soon to become the World Travel Organization of the United 
Nations), has cited natural areas as the number one destination 
sought by tourists and master planning as the number one need to- 
day in this field. Several countries are embarking upon master plan 
projects. Venezuela is preparing a master plan for Canaima National 
Parkj the site of Angel Falls, the world's highest waterfall. Guate- 
mala has master planned Tikal National Park, site of the largest 
Maya Ruins. The government of the Seychelles Island, in the Indian 
Oceanj has produced a ^Svhitc paper'' on national park policy and 
plans, Nearly everywhere, especially in Asia and the Pacific, there is 
mounting concern because of the impact of poor planningj pollution, 
and overdevelopment on tourism. 

conclusion 

Ironicallyj in our love of the National Park ideal lie also the seeds 
of its deterioration. In a nation whose citizenry Is becoming more 
environnientally aware, the possibility of overuse and damage to the 
Nation- s "crown jewels^-— the National Parks— would be an ill-fated 
irony indeed. 

The American contribution to the world of the National Park 
idea, now universally accepted and wideipread^ was a major advance 
in the preservation of the best part of our surroundings. In the 
United States, with full support^ the Congress has expanded the 
National Park System and broadened its mission. 

But the very popularity of the parks has caused the overcrowding 
and the gradual, subtle loss of environmental quality. To some the 
original idea of preserving wondrous natural areas in their pristine 
state has been compromised novv in a desire to fulfill a mass recreation 
role. Yet restricting use of parks runs against the goal of making these 
crown je^vels available to a broad spectruni of Americans, to enrich 
them 5 and to help them understand our natural heritage. 

Even in the overcrowding there is a larger environmental lesson* 
Overuse of National Parks^ like othDr environmental problems, results 
from the wide range of pressures— technology, increasing populatioUj 
and an evgr increasing standard of living* And like these other envi- 
ronmental problems, creative solutions are needed that bain nee rea^ 
sonablc use of these great assets with protection of their inherent 
qualities. For the National Parks have become, though nobody 
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intended it that way, a test of our ability to protect natural areas 
against the pressures of modern society. 

The danger is that we may not heed the very warnings first sounded 
in the parks. If not heeded^ there might follow another chapter in 
*'The Tragedy of the Commons,'' As postulated in a late 19th cen- 
tury, treatise, the multiplied individual use of a common pasture by 
village residents would eventually destroy the pasture for all. The 21st 
century chapter in "The Tragedy of the Commons" would be the 
consequence of overusing the fragile areas^ thus impairing forever the 
qualities for whidi they were originally preserved. 
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The Councirs First Annual Report in 1970 predicted that the Na- 
tion's quiGkaning concern with environmental quality wm no pasiing 
fad. Our Second Annual Report in 1971 concluded iiat "the pursuit 
of environmental quality has become a firm national commitment'' 
and ''an integral part of our institutions and values." At the time of 
the Council-s Third Annual Report^ it is clear how deeply engrained 
the environmental ethic has become in American society. New insti= 
tutions^ new standardis and actions at all levels of government have 
committed the Nation to a cleanup program that will cost billions of 
dollars. Large-scale events such as the fir^t Earth Day are being trans- 
lated into courses and new environmental careers at campuses across 
the country. The specter of "environmental backlash" is the inevi- 
table result of the success of programs that require chajiges in atti- 
tudesj actions^ and investments. The drive toward a higher-quality 
environment clearly has staying power. 

This chapter draws upon the preceding chapters of the report to 
look at environmental quality from a number of important perspec* 
tives. Firstj it discusses the environment as a physical s>«tem and the 
need to measure accurately and comprehensively the amount of 
l^oUutants in the air and water, the uses of our landj the diisemination 
through the food chain of toxic and persistent chemicalij as well as a 
wide range of other impacts on the quality of the environment, Sec- 
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oiidj it probes both the impact of our economic system on the quality 
of life and the impact of the demandi of environmental quality on 
our economy. Thirds it assesses the impact of institutions set up at 
Federals Stata^ locals and international levels to deal with environ- 
mental problems. Fourth^ it underscores the immense and often 
dimly forseen impacts of technological advances on the whole range 
of environmental conditions. And finally^ it discusses public percep= 
tions of different kinds of environmental problems as an indicator 
of the concern for solving various types of environmental problems. 
Each of these perspecdves is essential to understanding the progress, 
conditions^ and factors underlying the quality of the environment. 

physical factors 

First and foremosts the environment is a physical system, Despite 
our extensive scientific accomplishments^ we are only beginning to 
undei^tand how microscopic fungi or the great cycles that govern 
the universe affect man and his survival And we know little of the 
impacts of pollution on man especially over long periods of time. We 
must measure the environment as we do the economy and develop 
simple but meaningful indices of its quaUty, Only then will pohlcy- 
makers and the general public be able to underatand fully the con- 
dition of the environment^ the success of public and private actions 
already taken, and what remains to be done. 

This years report presents indices for air quality/ Although admit- 
tedly crude^ they are a starting place from which to develop more 
sophisticated indices, Next year the Council will refine these indicators 
and develop indices for other important aspects of environmental 
quality. ^ ^ 

Available measurements show that the quality of air in ouf cities 
improved between 1969 and 1970. This tells us that with sustained 
efforts such as some urban areas have already made and the strong 
Federal law now covering the entire Nation^ real progress can be 
made in combating air pollution. The data on water pollutionj how- 
ever^ are less encouraging. Among other things, they indicate that land 
runoff from farms and even urban lajid^ as opposed to discharges from 
cities and iactories^ has a much greater impact on water pollution 
thari we realized. In all typ^ of river basins^ the concentration of 
nutrients^ \vhich can eutrophy our lakes^ is increasing. These data in- 
dicate that while we carry on our major efforts to clean up pollution 
from municipal and industrial sourceSj ,we must increasin^' V turn our 
attention to land runoff— of nutrientSj fertilizers, pesticideSj organic 
materials^ and the soil particles that often transport the others. If we 
fail to do so, our expenditures for water quality will not achieve maxi= 
mum improvement. 

Data on other parts of our ecosystem are even more fragmented 
and rudimentary. For example^ we need to know much more about 
how wildlife relates to the health of the entire environment. The 
Smithsonian Institution has recomm.endcd a senes of environmental 
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quality indices based in part on the level of selected wildlife popu- 
lations, But this is only a starting point for the difficult analysis that 
lies ahead, We alio need more meaningful infotmation on land and 
its use^ on the Hosv of toxic substances and pesticides through the 
environmentj and on other aspects of the environment. 

Our knowjedge of the environment is still primitive^ and our data 
gathering systems and analytical efTorts remain unsophisticated. 
While indices of environmental quality are being developed, reliable 
and timely monitoring systems must also be perfected. And more 
finely focused research must be undertaken to better delineate the 
relative importance of various factors in the overall quality of the 
environment. 

economics 

The CounciPs Second Annaal Report indicated that environmental 
pmblems in large measure are rooted in the vvay that the economy 
has traditionally operated— such as its failure to reflect the costs of 
environmental damages. In turnj efforts to maintain and enhance the 
quality of our surroundings afFect the economy. 

We have estimated that the capital and operating costs of meeting 
current environmental standards over the 1970=80 decade will be 
$287.1 billion. This cost in the aggregate is immense. However^ 
studies of 14 major industrieSj conducted for the Council^ the En- 
vironmental Protection Agency (EPA)^ and the Department of 
Commerce show that during the 1971=76 period when the bulk of 
these expenditures will be made3 there will be no substantial impair^ 
ment of the viability of any of these industri^. Some plants and 
firms will reap lower profits^ curtail productionj or be forced to close. 
But most of the firms or plants that will be shut down are marginal 
operations. They are already in economic jeopardy because of other 
factors such as obsolete faciHties or poor location. At mostj meeting 
current environmental standards would accelerate their closing. 

When total production costs are included in the prices of final 
productSj the market allocatps resources efficiently. Ifg hmveverj some 
costs are not included — -for CNamplej the costs to society of environ- 
mental degradation— then the prices of products are too low, Con- 
sumption of products that are underpriced is higher than it would be 
if all coBts were included. As a result^ loo many resources are devoted 
to their production rather than to other u^es. 

The common property resources— air and ^vater — are not included 
in the market exchange. They are used as free ■'dumps'- for Con- 
sumption and production residuals, But such dumping exacts social 
costs— in degraded air and water^ impaired healthj loss of fish and 
wildlifej loss of recreational opportunities and aesthetic values^ and 
added costs of treatment necessaiy for downstream water users. 
Environmental problems stem largely from this fundamental failure 
of the DconDmic system to take into account environmental costs.. 
The traditional measure of the marker value of goods and services 



339 



pfoduced by the economy— Gross National Product— was not de- 
signed to reflect overall economic welfare. Environmental values are 
not now incorporated in this accounting system. Many production 
and consumption activities degrade the environment^ polluting air, 
water^ or land. This degradation is a cost^ but it. is not subtracted 
from the value of national output. The measure of outputj then^ over- 
states the real value of additional production by the amount of tlie 
environmental costs that are Ignored, Conversely^ when production 
enhances the environment^ the value of total output is undei^tated. 

We are seeing more clearly the many social costs of failure to check 
environmental degradation. The failure of our economic system to 
take these costs adequately into account in the past has spawned 
some of the major enviroiiniental problems we face today~such as 
the waste of resources that could be recycled. 

International economics is also a vital element in environmental 
problems. International trade issues still hamstring the world's de- 
veloped nations in coping with environmental decay and cause prob- 
lems between the developed and developing nations, The impact of 
pollution control requirements on trade b one with which the na- 
tions of the world must deal consistently or face significant and un- 
justifiable trade distortions. The member nations of the OEOD have 
reached a number of agreements on cooperation and consultation 
to keep environmental standards from becoming trade barriers. For 
example, member nations have Egfeed on the "polluter pays'- prin- 
ciple that industry rather than governmente should bear the costs of 
pollution control. They have also agreed to joint consultation on 
major regulatory activities that could effect trade. 

Some of the developing countries have been wa 17 of adopting en- 
vironmental controls or agreeing to international controls which they 
fear %vill slow down their economic development. They are concerned 
that increased spending by the developed countries to improve their 
own environments may cut into the funds available for foreign as- 
sistance programs; Finally^ these countries are apprehensive that 
certain environmental actions or potential trends such as increased 
mcyclingj lead-free gasolinej and stack gas sulfur recovery processes 
could dampen the demand for the raw materials that many of them 
possess in abundance and sell to the developed countries. 

Although uniform intemationar standards for envifonmental pro- 
tection often are not justified^ neither is any nation's disregard of 
needed environmental controls. Such a policy is shortsighted eco- 
nomically as well as environmentally. There is no evidence in the 
United States of any relationship between domestic environmental 
expenditures and the level of foreign assistance, Although environ- 
mental actions by the developed countries could cut into resource 
use somewhatj they are unlikely to cause any significant absolute de- 
crease in overall demand for resources from developing nations. To 
the extent that this should oceur, however^ it will be a reflection of 
more efficient resource use— a type of economic diilocation not dis- 
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similar to thoie that constantly take place in domestic and world 
markets. 

Economics plays a key part in our effort to achieve a high-quality 
envirDnment. Intelligent economic decisions and the wise allocation 
of resources are prerequisites for achieving environmental goals. 
The costs of effectively controlling pollution are well within the 
capacity of the American economy to absorb^ although there will 
be some transitional problems. Our Nation's quest for environmental 
quality can be attained without sacrificing a healthyj dynamic 
economy. Failure to act would cost the Nation dearly in health 
impairment, loss of recreational resources, and a decline in the 
quality ol life. 

institutions 

One very tangible measure of progress toward a high-quality en- 
vironment' is how we structure our institutions to deal with envi- 
roninental problems. Institutional changes are an important sign 
of an issue's growth in im^rtance and public rec^nition, 

When an issue of public concern is perceived in its entirety rather 
than by its components, this perception ultimately is reflected in 
governmental organization. In the pastj as problems have been 
perceived to be distinct issues rather than subparts of other problems^ 
new departments and agencies have been created to deal with them. 
This process has occurred for environmental quality activities. Air 
pollution /control programs historically have been the stepchild of 
health agencies and water pollution control programs the wardi either 
of the same health agencies or of water resource agencies, Solid 
waste management was considered a sanitation problem to be dealt 
with by garbage trucks and dumps. Pesticides were con.^idered only 
an agricultural concern while environmental radiation was dealt with 
in the overall context of atomic energy, Increaiing noise, the spread 
of toxic substances through the environmentj and poor land use 
practices were generally ignored because no agency was responsible. 

As the public and responsible officials began to perceive the totality 
of the environment and the inter-relationships of pollutants in all 
media— airj water, and land— they also saw the need for organiza- 
tional change, The Federal and many State governments have estab- 
lished new comprehensive environmental agencies. The Federal Gov- 
ernment and some States have also recognized the need for a broad 
institutionaJ framework and procedure— such as that established by 
the National Environmental Policy Act (NEPA)^ — ^to guarantee that 
the environment is respected in all governmental activities. 

At the Federal level, the creation of the Council on Environmental 
Quality, EPAj and the National Oceanic and Atmosphenc Admin- 
istration (NOAA) within the Department of Commerce have spear- 
headed the institutional drive to carry out Federal responsibiiities. 
The value of equipping the President with an Executive Office staff— 
the Council on Environmental Quality— to advise him^ to coordinate 
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the multitude of environmentally related activities of the, executive 
branchj and to shape policies seems clear. The wisdom of centralizing 
Federal antipollution enforcement in an Erivironmental Protection 
Agency has been borne out in EPA's wide-ranging activities over 
the past year. And the creation of NOA A permits a new focus on 
understanding and protecting our vital atmospheric and marine 
resources. The Presidents proposal for a Department of Natural 
Resources would complete the institutional structure. 

The National Environmental Policy Act has institutionalised a 
basic reform in Federal decisionmaking. Its 102 process is a valuable 
new mechanism to guarantee that Federal decisions will be made 
systematically with environmental values fully in mind. The con- 
crete results of this reform are already surfacing in Federal projecti 
modified or reconsidered and in Federal programs improved, NEPA's 
mandate for coordination among agencies is helping the Government 
to handle complex problems which are beyond any one agency-s 
responsibility. 

During the past year^ the Federal Government has taken a mul- 
titude of impoftant regulatoiy actions^ and another major environ- 
mental legislative program has been transmitted to the Congress 
by the President. Many of the requirements of the Clean Air Amend- 
ments of 1970 have bean initiated. State plans for meeting federally 
established ambient air quality standards have been acted upon by 
EPA and approved in large measure as blueprints for achieving 
clean air goals. Enforcement of current Federal laws and regulations 
covering water quality and pesticides has^ continued at a vigorous 
paccj and the first enforcement actions under the Clean Air Amend- 
ments of 1970 are undens^ay, These actionSj built upon the newly 
established institutional baie^ are forging tangible progress in the 
Nation's struggle to bring pollution under controh But most of the 
President's legislative proposals have not been enacted and in some 
of the affected areas— especially water pollution control— there are 
significant gaps in authority, 

The States continue to experiment with a wide variety of innova- 
tiv^e approaches to environmental problems, This experimentation 
is a critical resource for all levels of government to learn frn^n and 
to emulate. During the past yenrj States passed new laws to cuntrol 
land use in and around critical ecological arcaSj assessed pollution 
fees to pay for surveillance^ and stepped up enforcement to stop poU 
lution, Many States have created entirely new organimtions and 
procedures to analyze their cnviroimicntal activities and programs. 

The understandable attention given to Federal and State acdvities 
can overshadow both the very significant accomphshmciits of local 
governments and the importance of the role that they play. They 
bear a major share of the costs for environmental improvement in the 
public sector— in sewage treatment and solid waste management, 
Localities still carry a major burden of enforcement rcsponsibilfty 
in important areaSj notably in air pollution and noise regulation, 



342 



A nuniber of efforts are tindenvay now to deal with global en- 
vironmental problems. The Stockholni Conference on the Human 
Environment produced new agreemeiUS in a ntrfnbef of substantive 
areas and created a permanent U.N. Environmental Secretariat and 
a $100 million fund for environmental projects. 

In the past year the need for bilateral and multilateral coopera- 
tion was translated into four specific agreements^ three of them in- 
volving the United States. President Nixon and President Podgomy 
of the Soviet Union signed an agreement for bilateral cooperation on 
a broad range of environmental problems of importance to both 
countries. The President signedj with Prime Minister Trudeau of 
Canada^ an agreement to restore and protect tho Great Lakes. Presi- 
dent J^ixon and President Echeverria of Mexico issued a joint com- 
munique on salt pollution of the Colorado River in which the United 
States agreed to several measures to reduce salinity and to further 
investipp^te the extent of the problem. Twelve European nations 
signnJ a convention to regulate ocean dumping-^an issue on which 
the United States is actively seeking a worldwide agreement. 

technology 

The contemporary world is to a great extent determined by tech-' 
nology. Major technological changes can set in motion great popu- 
lation shiftSj determine development patterns^ and create or solve 
serious pollution problems. Population in the United States and 
throughout the world is shifting from rural to urban areas because 
modern farming technology allows fewer people to produce more 
food. The automobile has set the pattern of development for all of 
our major cities. It has also created significant air pollution problemsj 
while at the same time having prevented sanitation problems created 
by the use of horses. Our massive and complex energy systems have 
greatly increased our standard c»F living and given us a wide array 
of cdnveniences^ but at the cost of degradation of air. water^ and 
land* 

No technological changes have had more impact on the environ- 
rnent than changes in transportation. The advent of the automobile 
greatly increased personal and economic mobility. The factories and 
merchandising firms which had crowded within the cities were able 
to obtain efficient transportation to move goods and supplies almost 
any%vhere. New industries were no longer limited to locating along 
a river or failroad line. People were able to work in the city yat live 
far asv^ay from it. 

The scale and speed of technologica] chango may well have out- 
stripped the ability of our institutions to control and shape the hu- 
man environment. The * -spread city'' shaped by the automobile is 
dotted with numerous fragmented governments^ each jealous of its 
ow'n prerogatives. But no governmental institutions exist with the 
ability to reconcile conflict or to shape the destiny of the region* If 
some order is to be broiight out of the current chaosj State govern' 
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nients must assume a much larger role in land use and major develop- 
ment decisions that have regional impact. 

It is impoi'tant to understand the emerging technologies of the 
future and their implications for the en\^ironment and our \vay of 
life. While the automobile gives us great mobility/ electronic com= 
niunications allo\v^ us to become increasingly sedentary. Gomputers 
are able to manipulate data in \vays that the human minds cannot 
The development of new agricultural seed strains, fertilisers/ and ' 
pesticides allows us to expand agricultural praduction greatly; and 
development of a wide range of minor technologies even allows us 
to use electric po\ver to brush our teeth and shine our shoes. 

The pace of technological innovation is accelerating. We can fore- 
see major new developments iri communications^ transportation, 
energy production, biology, and medicine. We are already biginning 
to try to comprehend the full impact of such new scientific innovations 
as genetic manipulation. 

Predicting what and how new technologies will shape the future 
IS a difficult task. There am numerous examples of the failure to 
foresee ne^v developments. In 1937, to take just one example, the 
National Research Council undertook an extensive investigation of 
future technological trends. But its report failed to foresee atomic 
energy, radar, antibiotics^ or jet propulsions all of which were under 
high-^priority development or in practical use 5 yeara after the report 
was issued. 

Even more difficult than predicting future technological develop- 
ments is assessing what the full impact of any particular technology 
will be. We did not anticipate the extraordinary effect that the auto» 
mobile would have on our living and working patternSs our economy, 
and our health. W^e did not foresee that the persistence of some 
pesticides would become a major environmental problem. Even tlie 
simplest of innovations can have far-reaching ramifications. The in- 
troduction of the fly screen in many less-developed nations has re- 
duced disease and increased the population, thereby straining the 
economy and fueling jDolitical instability. 

Despite the difficulties of assessing technologyj it is essential that 
it be done. Our power to build and destroy has become almost limit- 
lesSj and the complexity of our technology and institutions has gen- 
erated decisions with consequences often not apparent for many 
years. For example, it may take many generations to rid the environ- 
ment of chemicals whjch are discovered now to be a threat to man 
or the environment* The rapid development of new chemicals has 
strained our ability even to detennine their effects. The exponential 
growth of population and economic development calls for new tech- 
nologies at a faster and faster rate to keep up with society's demands. 
This makes technology assessment even more difficult, but it also 
makes it even more essential, because the future of mankind will be 
dictated largely by the nature of our technology. 

We must develop the institutional mechanisms capable of making 
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technology assessments. The environmental impact statement process 
under the National Environmental Policy Act and the advanced test- 
ing requirements in the proposed Toxic Substances Control Act are 
two examples of such institutional mechanisnm. A variety of other 
mechanisms eKistj but their effectiveness in exnniiuJng secondary and 
tertiaiy effects must be improvedj and the knowledge this brings must 
be better used, 

public perceptions 

The public's perception of the extent and impact of environmental 
degradation is an iniporta tit indicator of the prospect for new oi' 
continued efTorts to iniprove the^e conditions. 

To the general publiCj pollution is still the central environmental 
issue. Air pollution is the most visible form of pollution. It is centered 
particularly in and around urban areaSj ^^'here most of the Nation's 
people live. Public information campaigns have alerted people to 
the fact that air pollution is a serious health threat besides being 
aesthetically objectionable. 

Although the average citizen probably comes into contact less often 
with polluted waters water pollution also evokes strong public con- 
cern. In its First Annual Report^ the Council suggested some reasons 
for this concern: . 

Firstj the growth of induitriei and cities has multiplied pollution in moat 
waterways^ seepnd, demand for outdoer recreation hai grown in a ipciety 
increasingly affluent and leisure oriented i and third — thread running 
through all the otheri^is man's inoxplicable affinity to water. Whether it 
is the pleasure he derives froni a fountain, the mood of a walk along the 
laka jhore, ths relaxation of fishingj or hii identification with majestic water 
bodies — ^the Danubes the Great LakeSj or San Franciico Bay^ — man has found 
tranquility and inspiration in his approciation of waten 

The public's strong interest in solid waste recycling seems heavily 
baied on an opportunity for constructive and creative public involve- 
ment and concern over depletion of resources. Although the danger 
of resource scarcity Is disputed by economiits and otherSj it is never- 
theless probably the chief stimulus to citizen action. Recycling centers 
have sprung up throughout the countryi manned by women's groupSj 
studentSj and others. 

The publin is troubled by the potentially harmful impacts of 
pesticides and toxic, substances. This attitude has been stimulated 
by the Food and Drug Adminiitradon'S 1969 seizure and prohibi- 
tion of the sale of DDT-contamhiated coho salmon^ the mercury 
and PCB "episodes" of the past 2 yeai^^ and other reqent incidents 
underlining the threats to health posed by a wide variety of siib= 
stances now flowing through the environment, Howeverj the public 
is also growing wai-y of the large number of such threats. We must 
be certain that our research effort is adequate to lupport our regu- 
latoi7 authorities so that unnecessaiy fears are not created, 

Public perception of noise— one of oui moit pervasive pollutants — 
is growing fast. Although aircraft noise has been the subject of dis- 
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putc for years, construction noisCj vehicle noise, and other forms of 
noise have long been accepted by most people as a nccessaiy con- 
comitant or urban living. As niorc people realise that noise control 
is possible and as people's expectations continue to focus more on the 
quality of life, the public constituency for noise abatement should 
likeunse grow. 

The traditional concerns over wildlife and wilderness areas have 
been strengthened by the heightened public aspiration for a quality 
environment generally. Wildemsss backpacking, viewing wildlifaj 
and many other outdoor experiences are increasingly popular. And 
they all are guiding the concern over traditional conseiwtional 
interests. 

Active public interest in wildlife protection is centered largely in 
a number of national and regional groups dedicated to preserving 
wildlife. But specific instances of cruelty or other threats to wild 
animals can evoke bimd support for protective measures— illus- 
trated in the recent furor over the mass killings of eagles in Wyoming 
and other Western States and the support for the rTOntly enacted 
law to protect wild horses. 

In each of the areas discussed above, diere is a strong perception of 
the natme of the problem— even if not always entirely correct— and 
action is underway at all levels of governr lent But many of the more 
fundamental and underlying fonns of environmental degradation 
are not as widely perceived, broad public support has not emerged, 
and hence progress is limited. 

Land use is one of these areas. There is no clear consensus on what 
comprises good land use. Garish commercial strips, uniform housing 
developments, and poorly sited industrial plants all stand out to many 
people as environmental problems. But among those whose only op- 
portunity for hr meowning is a suburban development, who are served 
by the facilities in commercial strips, or who look to the industrial 
plants for jobs and tax revenues, there is often disagreement as to. 
whether these developments are undesirable. 

This is not true in other nations. In Europe, a relatively well- 
understood consensus has evolved historically on what good land use 
is and on the need for open space, balanced development, and historic 
preservation. In the United States, the nascent new town movement 
is one tanglible manifestation of land use concern, apart from sporadic 
concerns expressed in hearings on local zoning ordinances and vari- 
ances from them. There is no lack of planning by regional councils, 
city planing bodies, and even State agencies. But the translation of 
these plans into new living patterns has not proceeded very far in the 
present milieu of fragmented local controls. 

As concern over the overall quality of the environment increases, 
interest in land use policy is also on the upswing. But most of this 
concern still tends to be elitist^ — planners and other government offi- 
cials—without broad public participation. Tlie few exceptions are 
those local issues which center around a particular land use con- 
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flictj such as the ^^Savc the Bay^' canipaign in San FranciscOj which 
was later translated into solid institutional change ^vith the creation 
of the Bay Conservation and Devalopnient ConiniissiDn. As the public 
increasingly perceives the nature of land use problems and the fact 
that improvement is poisiblep the needed constituency should emerfe. 
At the State and national levels there has been a gro^^ing avvareneas 
of the need for a process to deal with land use. The President pro- 
posed a National Land Use Policy bill in 1971^ which was strengthened 
by amendments that he lubmit'ted in 1972, Bills reflecting many of 
these proposals have been reported out of the Senate and House 
Interior Committees, A number of States, such as Maincj Vemiontj 
and Floridaj have developed broad land use programs. Although 
these are hopeful developmentSs real changes in land use practices 
and more environmentally sound development will require broad pub- 
lic participadon and support. This means support for l^isladon^ pub= 
lie participation in hearings on plans and regulatory controls^ and 
public scrutiny of long-tenn planning efforts. If the public demands 
itj developers will have an incentive to build housing that is balanced 
and attractive^ provides open spacej and blends with the environment 
instead of conflicting with it 

The public perception of urban environmental problems is even 
more uncertain. It is incongruous that millions of Americans go 
abroad every year to see great cities such as Paris^ London^ and Vien- 
na while many U.S. cities continue to deteriorate. But there is no 
consensus on the need to revitalize our urban envronment and maie 
it a place of beauty and exictement. Through urban renewal or other 
activities, many cities have taken some steps toward revitalization^ 
but success has been miKed at best. 

Clearly much more awareness is needed of the dimly understood 
environmental problems of urban America^ and particularly those of 
the inner cityj discussed in last year's Annual Report, Our under- 
standing of the urban environment must be greatly expanded from 
air and water pollution to the quality of architecture and the vitality 
of the city in providing entertainments culture^ adequate housing for 
all its citizens^ and a feeling of belonging and e?? fitment. 

The interrelationships between the environment and the economy 
seem to be little undentood among the general public. There are still 
widespread misconceptions of the economic aspects of environmental 
controls^ — ^such as the notion that industrial pollution control costs 
can somehow be completely absorbed by industries rather than- 
passed along, in whole or in partj to consumers through price in- 
creases similar to increased labor or materials costs. 

The economics of environmental improvement must be better 
understood because they affect broad segments of the Nation- s popu- 
lation. There will be increased costs for ervironmental improvementSj 
and the public must be willing to pay for them. If the public is not 
aware of these costs^ disillusion may set in when they are actually 
incurred. The public must also undeiitand the economic benefits that 
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anvironmental contmls will achieve and the relationship of these 
benefits to the costs. 

As the bajic steps toward remedying some of the most blatant en- 
vironmental problems are taken^ such as controls over air and water 
poIlutiQnj public sophistication and perception of some of the more 
complicated or subtle environmental problems should expand. With 
broad^scale public underetanding and support, the very real gains 
bemg made in combating pollution can then be transferred to the 
equally important job of achieving sensible land use and livable 
urban areas, 

summary 

The Councirs Third Annual Report shows how entwined environ- 
mental quality is with our institutionSj our economic systemas the de- 
velopment of our technology^ our laws^ and indeed our values as a 
society. It also indicates how little we still know about many aspects 
of the envrronmentj including its basic physical aspects. Much more 
needs to be known^ for example^ about the source and fate of pollu- 
tants and the impacts of pollutants and other environmental insults 
on man and natural resources. This infonnation is critical if we are to 
develop valid measurenient systems^ monitoringj and indices of en- 
vironmental quality. 

We need to understand better the environmental impacts which 
stem from, the basic production s)^tems in our society. Systems analy= 
sis can generate information both on the causes of our environmental 
problems and on how our economic system can resolve some of these 
problems through adequate pricing and incentives. As we oetter un- 
derstand how economics can unintentionally lead to environmental 
damage, wc can correct biases in public policy and structure incen- 
tives to eliminate or reverse these trends, 

As mdicated earlier, progress in environmental improvement is 
visible on many fronts. It appears that we are winning the battle 
against air pollution. New institutions are being developed^ and a 
wide variety of innovative approaches to environmental problems 
is being tried at the Federal, State, and local levels. The President 
has recommended changes in the tax code to abate sulfur oxide emis^ 
sions and to discourage development in fragile wetland areas. These 
changes in our institutions, our lawSj and our economic system are 
important steps in achieving the kind of environment that we all 
seek. Building from these steps, there is every reason to believe that 
the countiy can respond to the difficult but rewarding challenge 
before it, - 
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appendix a 



organization and staff of the 
council on environmental 
quality 

the council 

On January 29^ 197O3 the President nominated Russell Train^ 
Chaimianj and Robert Cahn and Gordon J. F. MacDonald^ mem- 
bers^ of the Council on Environmental Qualityj Executive Office of 
the President, Thsy were confinned by the Senate on February 6. 

Mr* Train was fonnerly Under Secret aiy of the Interior. From 
1965 to 1969 he was president of the Conservation FDundation and 
has been active in a number of other conservation organizationSj both 
here and abroad. He served on the staffs of congressional committees 
and headed the Treasury Department's tax legislative staff before 
being appointed to the Tax Court of the United States^ on which he 
served for eight years. Following the 1968 election^ President-elect 
Nixon appointed him chainnan of a special task force on environ- 
mental problems. 

Mr. Cahn is on leave from the Washington Bureau of The Chris- 
tian Science Monitorj for which he has been a correspondent since 
1965. He was awarded the 1969 Pulitzer Prize for National Report- 
ing for his series of articles on National Parks, He has been a reporter 
for the Seattle Stafj the Pasadena Star-News^ and Life magazine; an 



editor of Collier-s and the Saturday Evening Post; and the White 
House correspondent for the U.S. Information Agency. 
■ Dr. MacDonald is from the University of California at Santa Bar- 
bara, where he was vice chancellor for research and graduate aflrairs 
since September 1968. He ^,vas a member of the President's Science 
Advisor)^ Committee^ 1965=69, For the National Academy of ScU 
ences^he served on the Committee on Atmospheric Sciences^ 1961- 
70; The Space Science Board, 1962=70; and the Environniental 
Studies Board, 1968-70, part of which period he was the Board 
Chainnan. He has also been chairman of the Executive Coniinittec 
of the Earth Sciences Division, National Research Council. 

program development and evaluation 

The Program Development and Federal Impact Evaluation staffs 
are headed by Alvin L. Aim, Staff Director for Program Develop- 
ment, The Program Development staff is primarily responsible for 
developing policy proposals through legislation, special reports, task 
forces, and other means. It also assists in the coordination of Federal 
environmental policy. Senior staff members are: J, Clarence Davies 
III, W. Roger Strelow, and Eric R, Zausner. Staff membei^ ami 
Gerald O. Barney, Joan C. Hock, Joseph Meresman, ^A^arren R. 
Muir, Sheila A, Mulvihill, Steffen Plehn, Stephen Rattien, Phillip E, 
Schambra, and James L. Trayers. Michael Rawson is staff assistant. 

The Federal Impact Evaluation staff is responiible for review and 
evaluation of Federal activities which have a potential effect on the 
environment and for policy development relating to such activities. 
Senior staff me..,oer is Steven D. Jellinek. Staff members are: WU 
liam J. Dircks, Brian P. Jenny, Robert D Lunt, William. Matuszeski, 
Grace H, Reppert, Stephen Sloan and Richard L. Storch. Staff as- 
sistants are Diane L. Donley and Connie A, Musgmve, 

general counsel 

The General Counsers office is responsible for review of legislative 
and regulatory matter coming before the Council, specifically v/ith 
regard to inteipretation and implementation of the National En- 
vironmental Policy Act Timothy Atkeson, General Counsel to the 
Council, is assisted by William T. Lake, Charles F. Lettow, and 
Philip E, Sopen . 

secretary to the council 

The Secretary's :'ffice is responsible for policy development and co» 
ordination with the pro-am development staff, It also oversees pri* 
mary staff support acti^dties including budget, personnel, and ad- 
ministration, Boyd Gibbons III^ Secretary to the Council, is as- 
sisted, by William K. Reilly, senior staff member; Jayne Brumley, 
. Public Information OflScer ; Willis G. Savage, Administrative Officer; 
and Dorothy A. Gooding, administrative assistant 
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advisors 



The technical advisore on the Council staff provide expertise in 
the areas of science and international affairs. They are: Lee M, Tal- 
bot, Senior Scientist, on leave from the Sinithsonian Institution, and 
William A, HaynCs International Officer, uho is. assisted by Henry H, 
Janin. Francis S. M. HodsoU, on loan from die Department of State, 
recently replaced Hariy Elaney as a special assistant for the Com- 
mittee on the Challenges of Modern S^iety. Jack Peny is also on 
loan from the Department of State as a special assistant for Soviet 
Affairs, 

supportive staff 

Marion L. 0*Connell, Mary 0. Curran, and Marjory D. Bianchi 
are executive assistants to the chainrianj Dr, MacDonald, and Mr. 
Cahnj respectively. Other staff members are: ELuise Agee, Julia 
Alessio, Margaret Battle, Terry S. Bernhardt, Vicki L. Boyd, Bemice 
J. Carney, Olga S, Chamerys, Joyce Cox, Odelia L. Do^tte, Eliza- 
beth A, Ference, Maiy Ann Fei'gason, Barbara N. Gray, Margaret M, 
Gugino, Anna Hagenbei^erj Joanne V. Kennedy, Margaret Kennedy, 
Anna M, Klocke, Barbara A. Luckett, Betty Marshall, Muriel L, 
Montgomery^ N. Jayne Parker, Janet Peck, Barbara E Sargeant, 
Kiithcrine R. Soapcr, Thomas Walker, and Norma L. Williams/ 

summer interns 

With the Council for the summer of 1972 are: Bruce Adams, 
Georg^own University Law SchMl: Phillip Arnold, Occidental 
College; Stephen J. Boatti/ Stanford Law School- Susan Brawley, 
Wellesley College; Robin Breeskin, University of Maiyland; Richard 
Burroughs^ Massachusetts Institute of Technology; Laurel Carson^ 
University of Michipn; Jeff Drlfmeyer, University of Virginia; 
David Eaton, University of Pittsburgh; Julia Fish, Boston Univer- 
sity; Walter Greenfield, Wharton School of Finance] Mariette 
Howell, Massaehusetti Institute of Technology; Lee Ann Huntington, 
Stanford University; Bruce MacDonaldj Princeton Univenity • Susan 
May, Smith College; Anne McDonaldg Northeastern University; 
Michael Millenson, Washington University; Joseph Perkowskl, 
Massachusetts Institute of Technology; Douglas Rathe, Northwest^ 
em University; Jay Sllberman, American University Law School: 
Kenneth Small, University of California, Berkeley; and Steven Wood- 
bury, University of Pennsylvania. 
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appendix b 



the national environmental 
policy act of 1969, 
public law 91-190 
January 1, 1970 
(42 U.S.C. 4321-4347) 



An Act to establish a national policy for the environment, to pro- 
vide for the establishment of a Council on Environmental Qualityj 
and for other purposes. 

Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembt^d. That this Act may 
be cited as the ''National Environmental Folic / Act of 1969.-' 

purpoii 

Sec, 2, The pui^ses of this Act are: T^ declare a national policy 
which will encourage productive and enjoyable harmony between 
man and his environment; to promote efforts wJiich will prevent or 
eliminate damage to the environment and biosphere and stimulate 
the health and welfare of man; to enrich the underbtanding of the 
ecological systems and natural resources important to the Nation; 
and to establish a Council on Environniental Quality, 
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titii I 



daclaration of national envlronmsntal policy 

Sec. 101. (a) The Congress^ recognking the profound impact of 
man-s activity on the interrelations of all components of the natural 
cnvironmentj particularly the profound influences of population 
growths high-density urbanization^ industrial expansionj resource es= 
ploitationj and new and expanding technological advances and recog- 
nizing further the critical importance of restoring and maintaining 
environmental quality to the overall welfare and development of 
man^ declares that it is the continuing policy of the Federal Govern^ 
mentj in cooperation with State and local governments^ and other 
concerned public and private organizations^ to use all practicable 
means and measures^ including financial and technical assistance^ in 
a manner calcula^'ed to foster and promote the general welfare^ to 
create and maintain conditions under which man and nature can 
exist in productive hamiony^ and fulfill the social, economic^ and 
other requirements of present and future generations of Americans. 

(b) In order to rarr>^ out the poHcy set forth in this Act^ it is the 
continuing responsibility of the Federal Government to use all prac- 
ticable meanSj consistent with other essential considerations of na- 
tional policy^ to iniprovc and coordinate Federal planSj funcdonSj 
programs^ and resources to the end tliat the Nation may — 

(1) Fulfill the responiibilitiK of each gentifation m trustee 
of the envionment for succeeding generations ^ 

(2) Assure for all Americans safe^ healthful^ productivej and 
esthetically and culturally pleasing surroundinp; 

(3) Attain the widest range of beneficial uses of the environ- 
ment without degradation, risk to health or safety^ or other 
undesirable and unintended consequences j 

(4) Preserve important historic^ cultural, and natural aspects 
of our national herit^e^ and maintain, wherever possible^ an 
environment which supports divei^ityj and variety individual 
choice 5 

(5) Achieve a balance between population and resource use 
which will pemiit high standards of living and a ^de sharing 
of lifers amenities; and 

(6) Enhanne the quality of renewable resource and ap= 
proach the maximum attainable recycling of depletable 
resource. 

(c) The Conpess recognizes that each person should enjoy a 
healthful environment and that each person has a responsibility to 
contribute to the preservation and enhancement of the environment. 

Sec, 102, The Congress authorizes and directs that^ to the fullest 
extent possible 1 (1) the policies, regulations^ and public laws of the 
United States shall be interpreted and administered in accordance 
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with tlio policies set forth in this Act. and (2) all agencies of the 
FeciQral Governincnt shall — 

(A) Utilise a systematic, interclisciplinaiy approach \s1iich 
will injure the integrated use of the natural and social sciences 
arid the ensnron mental design arts in planning and in docision^ 
making which niay has'c an.inipact on man's environment; 

(B) Identify and develop methods and procedures, in con- 
sultation with the Council on Emaronniental Quality estab- 
lished by title 11 of this Actj which will insure that presently 
unquantificd em^iron mental anienities and values may be givQn 
appropriate consideration in decisionmaking along ^vitli eco- 
nomic and technical consld '^rations; 

(C) Include in every recommendation or report on pro- 
posals for legislation and other major Federal actions signifi- 
candy afTecting the quality of the human environnientj a 
detailed statenient by the responsible official on— 

(i) The environmental impact of the proposed action^ 

(ii) Any adver'Sc cnsnronmental eflects which cannot be 
avoided should the proposal be implementeds 

(iii) Alternatives to the proposed action, 

(iv) The relationship between local short-teiTn uses of 
man's environment and the maintenance and enhancement 
of long-temi jDroductlvityj and 

(v) Any irrevcnible and irretrievable commitments of 
resources vvhich would be involved in the proposed action 
should it be implemented. 

Prior to inaking any detailed statement^ the responsible Federal 
official shall consult with and obtain the comments of any Fed- 
eral agency which has jurisdiction by law or special expertise 
with respect to any environmental inipact involved. Copies of 
such statement and the comtnents and views of the appropriate 
Federalj State, and local agenciesj which are authorized to de- 
velop and enforce environmental standardss shall be made avail- 
able to the President, the Gouncil on Environmental Quality 
and to the public as provided by section 532 of title 3^ United 
States Code, and shall accompany the proposal through the 
existing agency review processes; 

(D) Study^ develop, and describe appropriate alternatives to 
recommended courees of action in any proposal \ vvhich involv^'es 
unresolved conflicts concerning alternative uses of a\^ilable 
resources; 

(E) Recognize the worldwide and long-ranfe character of 
envirnnmental pi ^blems and, where consistent with the foreign 
policy of the United StateSj lend appropriate support to initia- 
tives, resolutions, and programs designed to maKimize interna^ 
tional cooperation in anticipating and preventing a decline in 
the quality of mankind's world environment; 



(F) Make available to States^ counties, municipalitieSj in- 
stitutions^ and individuals^ advice and information useful in 
restoHng^ maintaining, and enhancing the quality of the 
environnient; 

(G) Initiate and utili^,e ecological infomiation in the plan- 
ning and developnient of resource-oriented projects ; and 

(H) Assist the Council on Enviranmental Quality established 
by title 11 of this Act 

Sec. 103, All agencies of the Federal Ciovernment shall rD\qew 
their present statutor)* authority^ administrative regulationSj and cur- 
rent policies and procedures for the purpose of deteriTiining whether 
there arc any deficiencies or inconsistencies therein which piohibit 
full compliance with the purpose.s and provisions of this Act and shall 
propose to the President not later than July 1^ 1971j such measures 
as may be necessary to bring their authority and policies into con 
formity with the intent, purposes, and procedures set forth in this Act, 

Sec. 104. Nothing in section 102 or 103 shall in any way affect the 
specific statutoiy obligations of any Federal agency (1) to comply 
with criteria or standards of environmental quality, (2) to coordinate 
or consult with any other Federal or State aguncy, or (3) to act^ 
or refrain fram acting contingent upon the recomniendations or cer- 
tification of any other Federal or State agency. 

Sec. 105. The policies and goals set forth in this Act arc supple- 
mentary to those set forth in existing authorizations of Federal 
agencies. 

title if 

council on invironmsnta! quality 

Sec. 20K The President shall transmit to the Congress annually 
beginning July I, 1970, an Environmental Quality Report ; (herein^ 
after referred to as the "report--) which shall set forth (1) the status 
and condition of the major natural^ manmadej or altered environ- 
mental classes of the Nation, including^ but not limited to^ the air, 
the aquatic, including marine, eStuarine, and fresh water, and the 
terrestrial environnient, including, but not limited to, the forestj dry- 
land, vvetland, range, urban^ suburban and rural environnient; (2) 
current and foreseeable trends in the quality^ management and utili=^ 
mtioh of such environments and the effects of those trends on the 
social, economic, and other requirements of the Nation j (3) the 
adequacy of available natural resources for fulfilling human and eco- 
nomic requimments of the Nation in the light of expected population 
pressures; (4) a review* of the progranis and activities (including reg- 
ulatoiy acdvities) of the Federal Government, the State and local 
govemments, and nongovernmental entities or individuals with par- 
ticular referent C! to their effect on the environnient and on the con- 
leivation, developnient and udli^atidn of natural resources; and (5) 
a program for reniedying the deficiencies of existing progmms and 
activities, together with recommendations for legislation. 
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Sec. 202, There h created in the ENCciitive Office of the President 
a Council on EnvirDninental Quality (hereinafter referred to as the 
"Oouridr' ). The Council shall be composed of three nicnibers who 
shall be appointed by the President to senx^ at his pleasure, by and ^ 
with the advice and consent of the Senate. The President Bhall desig- 
nate one of tlic members of the Council to serve as Chainnan. Each 
niernber shall be a person whoj as a result of his trainingj experience^ 
and attain men t.§j is cxcejDtionally well qualified to analys^e and in- 
terpret cnvironnicntal trends and information of all kinds; to ap- 
praise progi*ams and activities of the Federal Government in the light 
of the policy set forth in title I of this Act; to be conscious of and re- 
sponsive to t lie seientifiCj economic^ social^ esthetiCj and cultural nueds 
and interests of the Nation ; and to foiTiiulate and recomniend na- 
tional policies to promote the improvement of the quality of the 
environ rnont. 

Sec. 203. The Council may employ such officers and employees 
as may be nceessar)' to carry out its functions under this Act, In 
addition, the Council may employ and fix the compensation of 
such eKperts and consultants as may be necesiaiy for the carrying 
out of its functions under this Act, in accordance with section 3109 
of title 5j United States Code (but without regard to the last sentence 
thereof) , 

Sec. 204 It shall be the duty and function of the Council — 

( 1 ) To assist and advise the President in the preparation of 
the Environmental Quality Rejjort required by section 201; 

(2) To gather timely and audioritative information concern- 
ing the conditrons and trends in the quality of the environment 
both current and prospective^ to analyze and intefpret such In- 
formation for the purpose of detemiining whether such condi- 
tions and trends are interieringj or are likely to interfere^ with 
the acliievement of the poricy set forth in dtle I of this Act, and 
to compile and submit to the President studies relating to such 
conditions and trends; 

(3) To revimv and appraise the various programs and activi-. 
ties of the Federal Government in the light of the policy set 
forth ii- title I of this Act for the purpose of deteiiniiiing the 
extent to which such programs and activiti^ are contributing 
to the achies^ement of such policy, and to make recommenda- 
tions to the President mth respect thereto; 

(4) To develop and recommend to the President national 
policies to foster^ and promote the improvement of environ- 
mental quality to meet the conservation^ locialj economics healthy 
and other requirements and goals of the Nation; 

(5) To conduct inveftigations, studio, surveySj research, and 
analyses relating to ecological systems and environmental - 
quality; 

(6) To document and define changes in the natural envirOT^ 
nientj including the plant and animal systmiSj aiid to accumu- 
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late ^necessary data and other infomariori for a continuing 
analysis of tliesc cliangcs or trends and an intorpretation of their 
underlying causes; 

(7) To report at least once each year to the President on the 
state and condition of the environment; and 

(8) To make and furnish such studies, reports thereon^ and 
recommendations with respect to mattei^ of policy and legisla^ 
tion as the President may request. 

Sec, 205. In exercising its imwm, functiong^ and duties under 
this Act, the Council §hall-^ 

(1) Consult mth the Citi^em^ Advisoi^ Conimittee on En^ 
virDnmental Quality established by Executive Order No, U472, 
dated May 29, 1969, and with such representatives of science, 
industry^ agriculture,- labor, conservation organimdons, 5tate 
and local governments and other groupsj as it deems advisable; 
and 

^ (2) Utilise, to the fullest extent possibla, the services, facill^ 
ties and information (including statistical infomation) of 
public and private agencies and organi^aftons, and individuals^ 
in order that duplication of effort and expense may be avoided^ 
thus as^ruring that the Councirs activities will not unnecessarily 
overlap or conflict with similar activities authoriied by law and 
jjerformed by established agencies. 
Sec, 206. Members of the Council shall serve full time and the 
Chairman of the Council shall be compensated at the rate provided 
for Level II of the Executive Schedule Pay Rates (5 U.S.C. 5313). 
The other menibei3 of the Council shall be compensated at the rate 
provided for Level IV of the Executive Schedule Pav Rates (5 U S C 

Sec. 207. There are authorised to be appropriated to carry out 
the provisions of this Act not to exceed $300,000 for fiscal year 1970, 
$700,000 for fiscal year 1971, and $1 million for each fiscal year 
thereafter. 

Approved January 1^ 1970. = 
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appendix c 



the environmental quality 
improvement act of 1970, 
pubiic law 91-224, 
april 3, 1970 
(42 U.S.C. 4371-4374) 

title ii — anvlronmental quality 

(of the water quality improviment act of 1970) 

short titis ' 

Sec. 201. This title may be cited as the "Environmental Quality 
Tmprovement Act of 

findings, diclarations; and purposis 

Sec. 202/ (a) The Congress finds= 

( 1 ) That man has caused changes in the environment; ' 

(2) That many of these changes may aflfect the relationship 
between man and his environment; and 

(3 ) That population increases and urban concentration 
contribute directly to pollution and the degradarion of our 
environment. 

(b) (1) The Congress declares that there is a national ]iol!cy for 
the environment which provides for the enhancement of environ" 
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mental quality. This policv U evidenced by statutes licictoforc enar' d 
relating to the proveiition, abaiunicnt, and coiitml of tMnironniental 
pollution, water and land resources, tmnsportation, and economic 
and regional development. 

(2) The primary rcsponsibiiity for implementing this policy rests 
with State and local governments. 

(3) The Federal Government encourages- and supports imple- 
mentation of t\m policy through appropriate regional organizations 
established under existing law. 

(c) Tho purposes of this title are— 

(1) To assure that each Federal department and agency 
conducting or supixjrting public works activities which affect 
the environment shall implement the poliei^ established under 
existing law; and 

(2) To authofec an Office of Environmental Quality^ whichj 
notwithstanding any other provision of law^ shall provide the 
professional and acUninistrative staff for the Council on Environ- 
mental Quality established by Public Law 91=190. 

office of environmental quality 

Sec. 203, (a) There is established in the Executive Office of the 
President an oflfice to be known as the Office of Environmental 
QuaJity (hereafter in this title referred to as the ''Office-^), The 
Chairman of the Council on Environmental Quality established 
by Public Law 91=190 shall be the Director of "the Office. There 
shall be in the Office a Deputy Director who shall be appointed by the 
President^ by and with the advice and consent of the Senate. 

(b) The compensation of the Deputy Director shall be fi^ed by 
the President at a rate not in excess of the annual rate of compensa- 
tion payable to the Deputy Director of the Bureau of the Budget. 

(c) The Director is authorized to employ such officers and em- 
ployees (including experts and consultants) as may be nec^sary 
to enable the Office to carry out its. functions under this title and 
Public Law 91=1903 except that he may employ no more than 10 
specialists and other experts without regard to the provisions of 
title 5, United States Code^ governing appointments in the competi- 
tive service, and pay such specialists and experts without regard to the 
provisions of chapter 51 and subchapter 111 of chapter 33 of such 
title relating to classification and General Schedule pay rates, but no 
such specialist or expert shall be paid at a rate in excess of the maxi- . 
mum rate for GS=18 of the General Schedule under section 5330 of 
title 5. 

(d) In carr) ing out his functions the Director shall assist and advise 
the President on policies and programs of tha Federal Goveniment 
affecting environmental auality by— 

(1) Providing tho professional and administrative staff and 
suppoit for the Council on Environmental Quality established 
by Public Law 9lr=190i 
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(2) Aisisting the Federal agencies and departnients In ap= 
praising the effectiveness of existing and proposed faciHLies, 
progianiSj policiei, and activititt of the Federal Govemment, 
and those specific major projects designated by the President 
which do not require individual project authorimtion by Con- 
gress^ which affect environmental quality; 

(3) Reviewing the adequacy of existing systems for monitor- 
ing and predicting environmental change in order to achieve 
effective coverage and efficient use of research facihltiei and 
o^er resources; 

(4) Promoting the advancement of scientific knowledge of 
* the effects of actions and technology on the environment and 

encourage the development of the means to prevent or reduce 
adverse effects that endanger the health and %v^ell-being of man^ 

(5) Assisting in coordinating among the Fedeiml depart- 
ments and agencies those programs and activiti^ which affect, 
protect^ and improve environmental quality; 

(6) Assisting the Federal departinente and agenci^ in the 
development and interrelafionship of environmental quality 
criteria and standards established through the Federal Govern- 
ment; 

(7) Collectingj collatings analydng^ and interpreting data 
and information on environmental qualityj ecol^cal research j 
and evaluation. 

(e) The Director, is authorized to contract v^th public or private 
^encieSj institutions, and organizations and with individuals with- 
out regard to sections 3618 and 3709 of die Revised Statutes (31 
U.S.C. 529; 41 U.S.G. 5) in carrying out his functions. 

report 

Sec. 204. Each Environmental Quality Report required by Public 
Law 91=190 shallj upon transmittal to CongresSj be referred to each 
standing committee having jurisdiction over any part of the subject 
matter of the Report. 

authorization 

Seg. 205, There are hereby authorized to be appropriated not to 
exceed $500,000 for the fiscal year ending June 30^ 19703 not to ex- 
ceed $750,000 for the fiscal year ending June SO^ 1971^ not to exceed 
$lj250,000 for the fiscal year ending June 30, 1972, and not to exceed 
iljSOO.OQO for the fiscal year ending June 30, 1973. These authoriza- 
tions are in additioa to diose contained in Public Law 91-190. 

Approved April 3, 1970. 
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appendix d 



executive order 11514, 
protection and enhancement 
of environmental qualityi 
march 5, 1970 

By virtue of the authority vested in me as President of the United 
States and in furtherance of the purpose and policy of the National 
Environmental Policy Act of 1969 (Public Law No, 91-190, approved 
January l^ 1970) , it is ordered as follows; 

Section L Policy, ThB Federal Government shall provide leader- 
ship in protecting and enhancing the quality of the Nation's environ^ 
ment to sustain and enrich hmnar ^ife. Federal agencies shaJl initiate 
measures needed to direct their policies^ plans and pfogrami so. as 
to meet national environmental goals. The Council on Environmental 
Quality^ through the Ohmnnan^ shall advise and assist the President 
in leading this national effort* 

Seg. 2. Mesponsibilities of Federal agencies. Consonant with Title I 
of the National Envirormiental Policy Act of 19695 hereinafter re» 
ferred to as the "Act"j the heads of Federal agencies. shall: 

(a) Monitorj evaluate^ and control on a continuing basis dieir 
agencies' activities so as to protect and enhance the quality of the 
environment. Such activities shall include tho^ directed to controlling 
pollution and enhancing the environment and thoie desipied to ac- 
complish other propram objectives which may affect the quality of 
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the cnvironnicnt. Agencies shall .develop prograrns and nieasures to 
protect and enhance enviionniental qunHty and shall assess progress 
in meeting the specific objectives of such activities. Heads of agencies 
shall consult with appmpriatc Federal j State and local agencies in 
cariying out their activities as they aflect the quality of the 
environment, 

(b) Develop procedures to ensure the fullest practicable provision 
of timely public infonnation and understanding of Federal plans 
and programs with environmental impact in order to obtain the views 
of interested parties. These procedures shall include^ whenever appro- 
priatCj provision for public hearingSj and shall provide the public with 
relevant infomiationj including infonnation on alternative courses 
of action. Federal agencies shall also encourage State and local agen- 
cies to adopt similar procedurefl for inforniing the public concerning 
their activities affecting the qimlity of the environment, 

(c) Insure that infoiTTiation regarding existing or potential en- 
vironment problems and control methods developed as part of re- 
search, development^ dcmonstrationj testj or evaluation activities is 
made available to Federal agenciess StatcSj counties^ municipalities, 
institutions, and other entities, as appropriate, 

(d) Review their agencies' statutory authorityj administering reg- 
ulationSj policieSj and procedures, including those relating to loans, 
grantSj contractSj leases, liccnseSj or penTiitSj in order to identify any 
deficiencies or inconsistencies therein \vhich jirohibit or limit full 
compliance with the purposes and pro\isions of the Act, A report on 
this review and the corrective actions taken or planned, including 
such measures to be proposed to the President as may be necessary 
to bring their authority and policies into conformance with the in- 
tent, purposeSj and procedures of the Act^ shall be provided to the 
Council on Environmental Quality not latc^- than September 1^ 1970, 

(e) Engage in exchange of data and research resultSj and cooper- 
ate \v4th agencies of other governments to foster the purposes of the 
Act, 

(f ) Proceedj in coordination with other agencies, with actions re- 
quired by section 102 of the Act, 

Sec. 3. Responsibilities of Council dn Environmental QualityK The 
Council on Environmental Quality shall: 

(a) Evaluate existing and proposed policies and activities of the 
Fcideral Government directed to the control of pollution and the 
enhancement of the environment and to the accomplishment of other 
objectives which affect the quality of the environment. This shall in- 
clude continuing review of procedures employed in the development 
and enforcement of Federal standards affecting environmental qual- 
ity. Based upon such evaluations the Council shall, where appropriate, 
recommend to the President policies of environmental quality and 
shall, where appropriate, seek resolution of significant environmental 
issues. 
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(b) Recommend to the President aiid to the agencies priorities 
among programs designed for the control of pollution and for en- 
haricenicnt of the environment. 

(c) Dctemiine the need for new policies and programs for dealing 
with environmental problems not being adequately addressed, 

(d) Conduct, as it detcrminei to be appropriatej public hearings 
or conferences on issues of environmental significance. 

(c) Promote the development and use of indices and nionitonng 
systems (1) to assess environmental conditions and trends^ (2) to 
predict the environmental impact of proposed public and private 
actions^ and (?) to determine the efTsctiveness of programs of pro- 
tecting and enhancing environmental quality. 

(f) Coordinate Federal programs related to environmental quality. 

(g) Advise and assist the President and the agencies in achieving 
international cooperation for dealing with environmental problems^ 
under the foreign policy guidance of the Secretaiy of State. 

(h) Issue guidelines to Federal agencies for the preparation of 
detailed statements on proposals for legislation and other Federal 
actions affecting the environment, as required by section 102(2) (C) 
of the Act. 

(i) Issue such other instructions to agenciecs and request such 
reports and other information from themj as may be required to 
carry out the Councirs responsibilities under the Act. 

(j) Assist the President in preparing the annual Envifonmental 
Quality Report provided for in section 201 of the Act, 

(k) Foster investigations, studies, suiveys^ research^ and analyses 
relating to (i) ecological systems and en^ronmental quality^ (ii) 
the impact of new and changing technologies thereon, and (iii) 
means of preventing or reducing adverse effects from such 
technologies. 

Sec. 4. Amendjmnts of E.O, 11472, Executive Order No. 11472 
of May 29j 1969, including the heading thereof, is hereby amended r 

(1) By substituting for the temi "the Environmental Quality 
Council", wherever it occurs, the following: "the Cabinet Com- 
mittee on the Environment^*, 

(2) By substitutirg for the tenri "the Councir', wherever it 
occurs, the following: "the Cabinet Committee". 

(3) By inserting in subsection (f) of section 101^ after 
"Budget,", the following: "the Director of the Office of Science 
and Technology/'. 

(4) By substituting for subsection (g) of iection 101 the 
following: 

"(g) The Chairman of the Council on Environmental 
Quality (established by Public Law 91=190) shall assist the 
President in directing the affairs of the Cabinet Committee." 

(5) By deleting subsection (c) of section 102. 
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(6) By substituting for "the Office of Sciciice and Tech- 
nology^', m section 1045 the following: -^the Council on Environ- 
mental Quality (established by Public l^sv 91=190)". 

(7) By sirbstituting for "^(hereinafter referred to ^ the "Com- 
mittcc')"j in section 201, the following: "hereinafter referred 
to as the 'Citizens' Committee')'', 

(8) By substituting for the term ''Ae Committee'^ wherever 
it occurs, the following; "the Citizens' Committee". 

Richard Nixon, 

The White House, 
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appendix e 



the president's message 
on the environment, 
february 8, 1972 

To the Congress of the United States: 

FfOTi the very firsts the Anierican spirit has been one of self- 
reliance and confident action. Always we have been a people to say 
with Henley^ ''I am the master of ray fate * * * captain of my 
sour'— a people sure that man commands liii own destiny. What 
has dawned dramatically upon us in recent years, though^ is a new 
recognition that to a significant extent man commands as %vell the 
veiy destiny of this planet where he lives^ and th^ destiny of all life 
upon it We have even begun to see that these destinies are not 
many and separate at all"that in fact they are indivisibly one. 

This is the envifonmental awakening. It marks a new sensitivity 
of the American spirit and a new maturity of American public life. 
Tt is working a revolution in values^ as commitmant to responsible 
partnenhip vith nature replaces cavalier assumptions that we can 
play God with our surroundings and survive. It is leading to broad 
reforms in actionj as individuals, corporadons^ government^ and civic 
groups mobilize to conserve resourc^j to control pollution^ to antici= 
pate and prevent emerging environmental problemSi to manage the 
land more Nsdsely^ and to preserve wildness* 

In messages to the Congress during 1970 and 1971 I pmposed 
comprehensive initiatives reflecting the earliest and most visible con- 
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c:ams of the environmental awakening. The new cast of the public 
niincl had to be translalcci into new legisbtion. New insights had to 
have new govcrnincntal fornix and processes through which to op- 
crate. Broadly-based probIcms==sudi as air puliution^ water pollution 
and pesticide Iiavfards—had to bo dealt with first. 

The neccssarv first steps in each of these areas have now been taken 
though in all of them the \york is far fram completed. Now^ as wc 
press on with that work in 1972, we must also come to grips with 
the basic factors w'hich underlie our more obvious environmental 
problems— factoi's like the use of land and the impact of incentives 
or disincentives built into our economic system. We are gaining an 
increasingly sophisticated understanding of the way economic^ instU 
tutionalj and legal forces shape our surroundings for good or ill; the 
neKtstep is learning how to turn such forces to environmental benefit. 

Priniary responsibility for the actions that are needed to protect 
and enhance our environment rests with State and local govemrnentj 
CDnsiimers3 industiy, and private organizations of various kinds— but 
the Federal Government must provide leadcrslup. On the first day 
of this decade I stated that it is literally now or never for true quality 
of life in America. Amid much encouraging evidence that it can and 
will be now^ we must not slacken our pace but accelerate lU Environ- 
inental concern must ciystallize into permanent patterns of thought 
and action, What began as environmental awakening must mature 
finally into a new and higher environmental way of life. If we flag 
in our dedication and will, the problems themselves will not go 
'away. Toward keeping the momentum of awareness and action/ 1 
pledge my full supiMit and that of this Administration, and I 
urgently solicit the continuing cooperation of the Congress and the 
Americ&ii jjoople. 

two ymrs' aganda 
from consideration to action 

In my 1971 environnientai messagej just one yeat^ ago today, I 
sent to the Congress a comprehensive program designed to clean up 
the problems of the past, and to deal with emerging problems before 
they become critical These proposals included : 

Regulation of toxic substances. 

Comprehensive improvement in pesticide control authority, 
Noise control 

Preseivation of historic buildings. 
Power plant siting. 

Regulation of environmental effects of surface and underground 
mining. 

Ocean dumping regulation* 

More effective control of water pollution through a greatly ex- 
panded waste treatment grant program and strengthened standard- 
setting and enforcement authorities. 
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A National Land Use Policy Act. 

Substantial expansion of the wilderness system. 

Expanded international cooperation. 

To datCj most of the legislation on this list has been the subject of 
congressional hearings; most of it has attracted heartening interest 
and support; but none of it has yet received final congressional action. 
Last year was^ quite properly^ a year of considemtion of these meas- 
ures by the Congress, I urge^ however^ that tliis be a year of action 
on all of thom^ so that we can move on from intention to accomplish- 
ment in the iinportant needs they address. Passage of these measures 
and creation of the unified Department of Natural ResQUrccs which 
I also proposed in 1971— by this 92d Congress--will bo essential if 
we are to have an adequate base for improving environmental quality. 

building on the bais 

As that base is being establishedj wy must move ahead to build 
wisely and rapidly upon it. I shall outline loday a plan for doing 
that, with initiatives and actions in the following amas: 

—Tightening pollution control: 

A Toxic Wastes Disposal Control Act. 

Legislation to control sediment from construction activities. 
An emissions charge to reduce sulfur oxide air pollution. 
Clean energy research and energy conseivation measures, 
— ^Making technology an environmental ally: 
Integrated pest management. 
Stepped- up research on noise control. 

Stepped-up research on air pollution effects and measurement. 
— Improving land use ; 
Expansion and strengthening of the National Land Use Policy 
Act. 

Protection of wetlands, 
— ^Protecting our natural heritage ; 

A ban on use of puisons for predator control on pubh:c lands. 
A stronger law to protect endangered s;Decies of wildlife. 
Big Cypress National Fresh Water Resei ve, 
National Recreation Areas around Neiv York Harbor and the 
Golden Gate. 

Conversion of 20 additional Federal properties to recreational 
use. 

1 8 new Wilderness Areas. 

Regulation of off-road vehicles on Federal lands. 
— Expanding international cooperation nn the environment j 

Establishment of a United Nations Fund for the Environment. 

Further measures to control marine pollution. 
—Protecting children from lead-based paint. 
—Enlisting the young ; 

President's Environment Merit Awards Program for high 
schools. 
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Youth opportunities in the Department of Agriculture Field 
Scout program. 

tightening pollution control 

The legislati%*e framework for clcpHng with our niajor air pollu- 
tion problems has become law, and I have made comprehensive rec- 
omniendations regarding water i^ollution contmL But several prob- 
lems remain to be addressed which are difficult to deal with" under the 
general pollution control authorities, 

disposal of totlo wastes 

Increasingly strict air and water pollution control laws and their, 
more effective enforcement have led to greater reliance on land=^both 
surface and underground^for disposal of waste products from the 
toxic substances being used in ever greater volume and variety in our 
society, Without adequate controls, such waste disposal may cause 
contamination of undergtound and surface waters leading to direct 
health hamrds, 

—I propose a Toxic Wastes Disposal Control Act^ under which 
the Environmental Protection Agency would establish Federal guide- 
lines and requirements for State programs to regulate disposal on or 
under the land of those toxic wastes which pose a hazard to health. 
The act would provide for Federal enforcement action if a State 
should fail to establish its own program. 

iediment control 

Sedimentj small particles of soil w^hich enter the water^ is the most 
pervasive water pollution problem which does not come primarily 
from municipal or industrial sources. Heavy loads of sediment inter- 
fere with many beneficial uses of water, such as swimming and water 
supply, and can change the entire character of an aquatic environ- 
ment. Many of our great watenvays are afHicted with this problem. 
In our urban areas^ a significant amount of sediment comes from con- 
struction. Howeverj if proper construction practices are followed, 
sediment runoff from this source can be greatly reduced, 

~I prop^e legislation calling upon the States to establish^ through 
appropriate local and regional agencieSj regulatory programs to con- 
trol sediment affecting water quality from earth-moving activities 
such as building and road construction. 

The Environmental Protection Agencyj together with other Fed- 
eral agencieSj would develop Federal guidelines for appropriate con- 
trol measures. Federal enforcement would take place in situations 
where a State failed to implement such a program. 

sulfur oxides amlsiioni charga 

In my 1971 environmental message, I announced plans to ask for 
imposition of a cha^e on sulfur oxides emissions, one of the air pol- 
lutants most damaging to human health and property^ and vegeta- 
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tion. The Council on Environmental Qualitys the Treasur)' Depart- 
ment and the Environniental Protection Agency have no\v com- 
pleted their studies on this measure and have developed the details 
of an emission charge proposaL 

— I propose a. charge on sulfur emitted into the atmosphere from 
combustions refining, smelting^ and other proceSies* 

This charge would begin in 4976 and apply in all regions where 
the air quality d^s not meet natiunal standards for sulfur oxides dur- 
ing 1975, The charge would be 15 cents ^r pound on sulfur emitted 
in regions \vhere the primary standards — which are designed to be 
protective of public health^have not been met within the deadline 
for achievement prescribed In the Clean Air Act In regions where 
air quality met the primary standard but exceeded the secondary 
national standard — ^designed to protect property, vegetations and 
aesthetic \mlues— a charge of 10 cents per pound of sulfur emitted 
would apply. Arca,^ which reduce emissions sufficiently to meet both 
piimary and secondaiy air quality standards would be exempt from 
the emission charge. 

This charge is an application of the principle that the costs of pol- 
lution should be Included in the price of the product. Combined 
with our existing regulatory authorityj it would constitute a strong 
economic Incentive to achieve the sulfur oxides standards necessary 
to protect healthy and then further to reduce emissions to levels which 
protect welfare and aesthetics. 

clean intr^ gtniration and conservation 

Ours is an enei^-based economy^ and energy resources are the 
basis for future economic progress. Yet the consumption of energy- 
producing fuels contributes to many of our most serious pollution 
pmblems. In order to have both environmental quality and an im- 
proving standard of Uvingj we will need to develop new clean energy 
sources and to learn to use energy mora efficiently, 

Our success in meeting energy needs while preventing advene en- 
vironmental effects from enei^ generation and transmission will 
depend heavily on the state of available technology. In my message 
to the Congress on energy of last June^ I announced a series of steps 
to increase research on clean and efficient energy production. But 
further action is needed. 

— ^As part of my new commitment to au^nent Federal research and 
development and target it more eflfectively on solving domestic prob- 
lems^ I have requited in the 1973 budget an additional $88 mil- 
lion for development of a broad spectrum of new technologies for 
producing cleaii energy. 

In addition to carrying forward the priority efforts I have already 
announced—the liquid metal fast breeder reactor^ pipeline quality 
gas from coalj and sulfur pKide control technology— the budget pro- 
vides funds for new or increased efforts on fusion power^ solar 
energyj magnetohydrodynamicSj induEtrial gas from coal, dry cooling 
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towers for po^vcr plant \vaste heat, lar^e energy storage batteries and 
advanced underground electric transmission lines. These new clTorts 
related to both our immediate and our future energy problemSj and 
are needed to assure adequate supplies of clean cnerg)% 

My message on energy also announced several steps that would be 
taken by the Fcdcml Government to use energy more efficiently 
and with less environmental harm. One of these stops was issuance 
by the Secretaiy of Housing and Urban Developnient of revised 
standards for hisulation in new federally insured houses. The new 
standards for single-fajnily structures, which have now been issued 
through the Federal Housing Administration, reduce the maximum 
permissible heat loss by about one-third for a typical home. The fuel 
savings which will result from the application of these new standards 
willj in an average climate^ exceed in 1 year the cost of the additional 
insulation required. 

—I am now directing the Secretary of Housing and Urban De- 
velopment to issue revised insulation standards for apartments and 
other multifamily structures not covered by the earlier revision. The 
new rules will cut maximum permissible heat loss by 40 percent. 

The savings in fuel costs after a 5=year period will on the average 
more than ofTset the additional construction costs occasioned by these 
revised standards. 

These stricter insulation standards are only one example of admin- 
istrative acrions which can be taken by the Federal Government to 
eliminate wasteful use of energy. The Federal Government can and 
must provide leadership by finding and implementing addidonal 
ways of reducing such waste, 

~I havft therefore instructed the Council on Environniental Qual- 
ity and the Office, of Science and Technology^ working with other 
Federal agencies^ to conduct a survey to determine what additional 
acdons might be taken to conserve energy in Federal activities. 

This survey will look at innovative w^ays to reduce wasteful con- 
sumption of energy while also reducing total costs and undesirable 
environmental impact, 

recycling 

Recycling---the techniques which treats many typm of solid wastes 
not as pollutants but as recoverable and reusable "resources out of 
place' —is an important part of the answer to the Nation's solid waste 
burden. Last year^ at my direction^ the General Services Administra- 
tion began reorienting Govemment procurement polici^ to set a 
strong Federal example in the use of recycled products, 

— ^Because Federal tax policy should also offer recycling incentives, 
the Treasur)^ Department is clarifying the availability of tax exempt 
treatment industrial revenue bond financing for the construction of 
recycling facilities built by private concerns to recycle their own 
wastes* 
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the anvironmsntal transition 

Many environmental problems arc influenced by the way our 
economy operates, Convcracly^ efTorts to improve cnvironincntal qunl- 
ity have an impact on the gconomy. Our national income accounting 
does not explicitly recogniKe the cost of pollution damages to healthj 
rnaterialsj and aesthetics in the computation of our economic welU 
being. Many goods and services fail to bear the full costs of the dam- 
ages they cause from pollutionj and hence are undcrpriccd. 

Environmental quality rt^quirements will affect many of our indus- 
tries by imposing new costs on production. We know that these impacts 
fall unevenly on industries^ new and old fimiSj and on communities^ 
but little concrete data has been available. Contract studies have re- 
cently been perfortned for the Council on Environmental Quality, 
the Environmental Protection Agency^ and the Department of Com- 
mercOj under the policy guidance of the Council of Economic Ad- 
visers, These initial studies suggest that pollution control costs- will 
result in Rome price increases^ competitive trade disadvantageSj 
and empIoyTOent shifts. The major impact of these costs will be on 
older^ and usually smaller plants, 

As long as we carefully set our environmental goals to assure that 
the benefits we achieve arc greater than the social and econornic 
costSj the changes Nvhich will occur in our economy are desirablej and 
we aa a nation wdll benefit from them. 

making tachnology an environmental ally 

The time has come to increase the technological rKOurces allocated 
to the challengei of meeting high-priority domestic needs. In my state 
of the Union niessage last monthj I announced an expanded Federal 
research and development commitment for this purpose. There is 
great potential for achievement through technology in the fight 
against pollution and the larger drive for quality in our environment. 

The temptation to cast technology in the role of ecological villain 
must be resisted— for to do so is to deprive ourselves of a vital tool 
availablej for enhancing environmental quality, As Peter Drucker 
has saidj "the environment is a problem of [the] succms'' of techno- 
logical society^ by no means a proof of its failure. The difficulties 
which some applications of technology have engendered might indeed 
be rectified by turning our backs on the 20th centuryj but only at a 
price in privation which we do not want to pay and do not have to 
pay. There is no need to throw out the baby vyith the bath water. 
Technology can and must be wisely applied so that it becomes en- 
vironmentally self-corrective, This is the standard for which we must 
aim. 

integratid ptst managsmtnt 

Chemical pesticides are a familiar example of a technological inno* 
vation which has provided important benefits to man but which has 
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also producod unintended and unanticipated hanii. New technolo- 
gies of integrated pest management must be developed so that agri- 
cultural and forest productivity can be maintained t^ether withj 
rather than at the expense ofj environmental quality, Integrated j^t 
management means judicious use of selective chemical p^ticides in 
coinbination with nonchemical agents and methods. It seeks to maxi- 
mize reliance on such natural pest population controls as predatorej 
sterilimtionj and pest diseases, The following' actions are being taken: 

— I have directed the Department of Agriculture^ the National Sci- 
ence Foundation, and the Enviranmental Protection Agency to 
launch a large-scale integrated peit management research and de- 
velopment program. This program will be conducted by a number of 
our leading universities. 

— I have directed the Department of Agriculture to increase field 
testing of promising new methods of pest detection and control. Also, 
other existing .Federal jiesticide application programs will be 
amined for the puipose of incorporating new pest management 
techniques. 

— I have directed the Departments of Agriculture and of Healthy 
Education J and Welfare to encourage the development of training 
and certification programs at appropriate academic inst^tutioni in 
order to provide the large number of crop protection specialists that 
will be needed as integrated pest management becomes more fully 
utilized, 

~I have authorised the Department of Agriculture to expand its 
crop field scout demonstration program to cover nearly four million 
acres under agricultural production by the upcoming growing season 

Through this program many unnecessary pesticide applications 
can be eliminated^ since the icouti will be used to determine when 
pesticide applications are actually needed. 

In my message on the environment lait Februaryj I proposed a 
comprehensive revision of our pesticide control laws^ — a revision 
which still awaits final congressional action* Also essential to a sound 
national i^esticide policy are ineasurei to ensure that agricultural 
workci^ are protected from ariverge exposures to these chemicals, 

— I am directing the Departments of Labor md Health, Educa- 
tion^ and Welfare to develop itandards under the Occupational 
Safety and Health Act to protect such worker from p^tidde 
poiioning, * 

lioist control restireh 

Scientific findings increasingly confirm what few urban dwellei^ or 
industrial workers need to be told— that oxccmIvc noise can constitute 
a significant threat to human well-being. The Gongress already has 
before it a comprehensive noise control billj which rpropoied a year 
ago, A quieter environment cannot simply bo legislated into being. 
We shall also need to develop better methods to achieve our goal. 
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— I have requested in my 1973 budget a p3 million increase in re- 
search and development funds for reducing noise from aiiplanes, I 
have also requested new funds for research and development for re- 
ducing street traffic noise, 

research on air pollution efftcts and maisurtmint 

Our pollution control efforts are based largely on the establishment 
of enforceable standards of environmental quality. Initial standards 
have often been based on inconiplete knowledge because the neces- 
sary information has not been available. AlsOj the lack of adequate 
instruments to measure pollution and of models of how pollutants 
are dispersed has made it difficult to know exactly how much pollu= 
tion must be contfoUed in a particular area. We need added research 
and development to make more precise judgments of what itandards 
should be set and how we can most practically achieve our goals. 

—I have requested in my 1973 budget an additional $12 million 
to increase research on the health effects of air poUutionj on regional 
air pollution modeling, and on improved pollution instrumentation 
and measurement: 

improving land use 

In recent yean we have come to view our land as a limited and 
irreplaceable resource, No longer do we imagine that there will al= 
ways be more of it over the horizon— more woodlaiids and shorelands 
and wetlands— if we neglect or overdevelop the land in view, A new 
maturity is giving rise to a land ethic which recognize that im- 
proper land use afTects the public interest and limits the choicei that 
we and our decedents will have. 

Now we must equip our inititutioni to carry out the reiponsibility 
implicit in this new outlook. We must create the administrative and 
regiilatory mechanism necessary to assure wise land use and to stop 
haphazard J wasteful or environmentally damaging development. 
Some States are moving ahead on their own to develop stronger land- 
use institutions and controls* Federal programs can and should re- 
inforce this encouraging trend. 

national land use policy act 

The National Land Use Policy Act, which I proposed to the Con- 
gress last year^ would pfovlde Federal assistance to encourage the 
States, in cooperation with local governments^ to protect lands which 
are of critical environmental concern and to control major develop- 
ment, Whilo not yet enacted^ this measure has been the subject of 
much useful debate* 

— I propose amendments to this pending National Land Use Policy 
legislation whioh would require States to control the siting of major 
transportation facilities^ and improj sanctioni on any State which 
does not establish an adequate land use progmm, 



373 



Under these amendmentij the State progfams established pur- 
suant to the act wquld not only have to embody methods for con« 
trolling land use around key growth=inducing developments such as 
highways^ aiiportSj and reci^ational facilities; the States \yould also 
have to provide controls over the actual siting of tlie major highway 
and airports themselves. The change rec^nizes the fact that these 
initial siting decisions, once niadej can often trigger runaway growth 
and adverse environmental effecK. 

The amendments would further provide that any State that had 
not established an acceptable land use program by 1975 would be 
subject to annual reductions of certain Federal funds. Seven percent 
of the funds allocated under sections of the Ah-port and Ainvays 
Doveiopment Act, the FcderaNAid Highway Acts Including the 
Highway Tnist Fund, and the Land and 'Water Conservation Fund, 
would be withheld in the first year. An additional 1 percent would 
be withheld for each addltional year that n State was without an ap- 
proved land use propam. Money thus withheld from noncomplying 
States would be allocated rjnong States which did have acceptable 
programs, 

These strong new amendments are necessaiy in view of the sig- 
nificant effect that Federal programs^ particularly transportation 
programsj have upon land use decisions. 

protection of wstlands 

The Nation-s coastal and estuarine wetlands are vital to the sur. 
vival of a wide vanety of fish and wildlife' they have an important 
function in controlling floods and tidal forces; and they contain 
some of the most beautiful areas left on this continent. These same 
lands, howeveiS are often some of tlie most soufht-after for develops 
ment. As a consequence, wetknd acreage has been declining as more 
and more areas are drained and filled for residential, commercial, 
and industrial projects. 

My P^ational Land Use Micy Act would tMrr^t State attention 
to these Important areas by defining wetlands amcng the environ- 
mentally critical areas which it singles out for special protection, and 
by giving priority attention to the coastal ^ones. 1 propose to supple- 
ment these safeguards with new economic disincentives to further 
discourage unnecessaiy wetlands development. 

—I prq3ose legislation to limt applicability of certain Federal tax 
benefits when development occurs in coastal wetlands, 

management of public lands 

During 1971, 1 acted to strengthen the environmental requirements 
relating to management and use of the Nation^s vast acreage of fed- 
erally-owned public lands administered by the Department of the 
Interior. I proposed new legislation to establish an overall manage- 
ment policy for these public lands^ something which we have been 
without for far too long. This legisladon, sUll pending before the 
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Congress^ %vould direct the Secretary of the Interior to manage our 
public landL in a manner that would protect their environmental 
quality for present and future generations. TTic policy which it 
\vould establish declares the retention of the public lands to be in the 
national interest except where disposal of particular tracts would lead 
to a significant improvement in their nianagementj or where the dis- 
posal would serve important public objectives which cannot be 
achieved on nonpublic lands. 

protecting our natural heritage 

Wild places and wild things constitute a treasure to be cherished 
and protected for all time. The pleasure and refreshment which 
they give man confirm their value to society, More importantly per- 
haps, the wonder, beauty, and elemental force in whicli the least of 
them share suggest a highei' right to exist — ^not granted them by man 
and not his to take away. In envifonmental policy as anywhere else 
we cannot deal in absolutes. Yet we can at least give considerations 
like these more relative weight in the seventies, and become a more 
civilized people in a healthier land because of it. 

predator control 

Americans today set high value on the preservation of wildlife, 
The old notion that the only good predator is a dead one is no longer 
acceptable as we undei^tand that even the animals and birds which 
sometimes prey on domesticated animals have their own value in 
maintaining tlie balance of nature. 

The widespread use of highly toxic poisons to kill coyotes and other 
predatory animals and birds is a practice which has been a source of 
Increasing concern to the American public and to the Federal oflBcials 
responsible for the public lands. 

Last year the Council on Environmental Quality and the Depart- 
ment of the Interior appointed an Advisory Committee on Predator 
Control to study the entire question of predator and related animal 
control activities. The committee found that pemstent poisons have 
been applied to range and forest lands without adequate knowledge 
of their effects on the ecology or their utility in preventing losses to 
livestock, The large-scale use of poisons for control of predators and 
field rodents has resulted in unintended losses of other animals and 
in other harmful effects on natural ecosystems. The committee con- 
cluded that necessary control of coyotes and other predatore can be 
aceomplished by methods other than poisons, 

Certainlyj predators can represent a threat to sheep and some 
other domesticatpd animals. But we must use more selective methods 
of control that will preserve ecological values while continuing to 
protect livestock* 

— I am today issuing an Esecudve order barring the use of poisons 
for predator control on all public lands. (Exceptions will be made 
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only for emergency situations.) I also prop^c lepslation to shift the 
emphasis of the current direct Federal predator control program to 
one of research and technical and financial assistance to the States 
to help them control predator populations by means other than 
poisons. 

andangared species 

It has only been in recent yeai^ that efforts have been undertaken 
to list and protect those species of animals whose continued existence 
is in jeopardy. Starting with our national symbol^ the bald eagle^ we 
have eKpanded our concern over the eKtinction of these animals to 
include the present list of over 100. We have already found, however, 
that even the most recent act to protect endangered species, which 
dates only from 1969^ simply does not provide the kind of manage-' 
ment tools needed to act early enough to save a vanishing species. 
In particularj existing laws do not generally allow the Pedeml Gov- 
ernment to control shooting, trappings or other taking of endangered 
species. 

— propose legislation to provide for early identification and pro- 
tection of endangered species. My new proposal would make the tak- 
ing of endangered species a Federal offense for the first time, and 
would pemiit protective measures to be undertaken before a species 
is so depleted that regeneration is difficult or impossible. 

migratory specias 

The protection of migratory species, besides preserving wildlifa 
valuesj exemplifies coopemtive environmental effort among the 
United StateSj Canada, and Mexico. By treaties entered into among 
these three countries^ migfatory species are protected. New specim 
may be added by common agreement between the United States and 
Mexico, 

~I have authorized the Secretary of States in conjunction with the 
Secretary of the Interior, to seek the agreement of the Mexican Gov- 
cmment to add 33 new families of birds to the proteGted list. 

Included in the proposal are eagles, hawkSj falcons^ owls, and many 
of the most attractive species of wading birds. I am hopeful that 
treaty protection can be accorded them in the near future, 

big cypress national fresh water TB^BryB 

After careful review of the environmental significance of the Big 
Cypress Swamp in Florida, particularly of the need for water from 
this source to maintain the unique ecology of Evergladei National 
Park, I directed the Secretary of the Interior to prepare legislation 
to create the Big Cypress National Fresh Water Reserve, This legis- 
lationj which has now been submitted to the Congress, will empower 
the Federal Government to acquire the requisite l^al interest in 
547j000 acres of Big Cypress* 



ntw parklands at the gateways 

The need to provide breathing space and recrcatlonal opportunities 
in our major urban centei^ is a major concern of this administration. 
Two of the Nation's itiajor gateways to the world— New York City 
and San Francisco— have land nearby with exceptional scenic and 
recreational potential^ and we are moving to make that land available 
for people to enjoy. In May of 1971, 1 proposed legislation to author- 
ize a Gateway National Recreation Area in New York and New 
Jersey. This proposal would open to a metropolitan region of more 
than 14 million people a national recreation area offering more than 
SSjOOO acres of prime beaches, \vildlife preserves^ and historical at- 
tractions including the Nation's oldest operating lighthouse, 

On our western shore lies another area uniquely appropriate for 
making recreational and scenic values more accessible to a metropoli- 
tan community. 

— propo-se legislation to establish a Golden Gate National Rec- 
reation Area in and around San Francisco Bay. 

This proposal would encompass a number of existing parks^ mili- 
tary reservations^ and private lands to provide a full range of recrea- 
tion experiences. Altogether^ the area would encompass some 24^000 
acres of fine beacheSj rugged coasts^ and readily acceisible urban 
parklandSj extending approximately 30 miles along some of Amef= 
ica"s most beautiful coastline north and south of Golden Gate Bridge, 
Angel and Alcatra^ Islands in the bay would be within the boundaries 
of die national receration areaj as would a number of pcoperties on 
the mainland which afford magnificent views of the cityj the bay and 
the ocean. As part of this plan^ I am directing that the Presidio at 
San Francisco be opened for dual military and civilian recreational 
uses, 

converting fidiril propirtlts to parks 

Among the most important legacies that we can pass on to future 
generations is an endowment of parklands and recreational areas 
that will enrich leisure opportunities and make the beauties of the 
earth and sea accessible to all Americans. This is the object of our 
legacy of parks pr^ram, initiated early in 1971 » As part of this pro- 
gram, I directed the Property Review Board to give priority to 
potential park and recreation areas in its search for alternative uses 
of federally held real propwty* The results of this search so far have 
been most encouraging, To the original 40 properties which I 
announced in my environmental message of 1971 as being well suited 
for park usCj another 111 prospects have been added. And from 
this total of 151 proipcctive parklands^ 63 have already been inade 
available."' 

— Today 1 am pleased to announce that 20 more parcels of Federal 
land are being made available for park and recreation use. 

These newest parcels^ combined with those which have been an- 
nounced over the past yearj provide a legacy of 83 parklands for 
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America which comprise 14,585 acres in 31 States and Puerto Rico. 
The estimated fair market value of these praperties is over $56 miU 
lion. In the months to come, eveiy effort will be made to extend this 
legacy to all 30 States. The green spaces and natural retreats that 
wc tend to take for granted will not be available for future enjoy- 
ment unless we act now to develop and protect them, 

wilderness 



One of the first environmental goals I set when I took office %yas 
to stimulate the program to identify and recommend to the Congress 
new wilderness areas. Although this pragram was behind schedute at 
that time, I am now able to report that the September 1974 statutory 
deadline for res'iewi can and will be met, 

Tlie Wilderness Act of 1964 set aside 54 acres, consiiting of about 
9. 1 million acres, as the nucleus bf our wilderness system. Since then, 
33 new areas totaling almost 1.2 million acres within national fo rests' 
national parks, and national wildlife refuges have been added to the 
sptem. Thirty^one areas totaling about 3 J million acres, including 18 
areas submitted by this administration, have been proposed to the 
Congress but have yet to be acted upon. One of the most significant 
elements of this process has been the active participation by the public 
in all of its phases. At public wilderness hearinp held all acmss the 
country, fair consideradon has been given to all interests and points 
of view, with constructive citizen involvement in the decisionmaking 
process. * 

—I am today proj^osing 18 new wilderness areas which, when ap= 
pmved, will add another L3 million acres to the wilderness system. 

Eight of these proposals are within the national forests, four are 
within national park areas, and six are in national wildlife refuges. 

Of these areas, 1,2 million acres would be In the following national 
forests: Blue Range National Forest, Ariz, and Mex.; Agua Tibia 
and Emigrant National Forests, Calif.; Eagles Nest and Weminuche 
National Forests, Colo.j Mission Mountains National Forest, Mont.] 
Aldo Leopold NationaL Forest, N, Mex.- and Glacier Nationai 
Forest, Wyo, 

A total of 40,000 acres would be in our national park system in 
the following locations! Black Canyon of the Gunnison National 
Monument, Colo.; Bryee Canyon National Park, Utahj Chiricaliua 
Na_tlonal Monument, Ariz.; Colorado National Monument, Colo. 

Finally, a total of 87,000 acres would be in areas administered by 
the Fish and Wildlife Services of the Department of the Interior 
in the following locations; St. Marks, National Wildlife Refugo 
Fla,] Wolf Island, National Wildlife Refuge, Ga.; Moosehorn Na» 
tional Wildlife Refuge, Maine; San Juan Islands, National Wild- 
life Refuge, Wash,; Cape Romain, National Wildlife Refuge, S.C.j 
and Bosque del Apache, National Wildlife Refuge, N. Mex. 

The year 1972 can bring some of the greatest accomplishment in 
wilderness i^reservation since passage of the Wilderness Act in 1964. 
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I urge prompt and systematic consideration by the Congress of these 
18 new prof^sals and of the 31 currently pending before it. Ap- 
proval of all 49 additions would bring the system up to a total of 
over 15 million acres. 

Unfortunately^ fe%s^ of these wilderness areas are within easy 
access of the most populous areas of the United States. The major 
purpose of my. legacy of parks program is to bring recreation oppor- 
tunities closer to the people, and while wilderness is only one such 
opportunity, it m a %^ery important one, A few of the areas proposed 
today or previously are in the eastern sections of the country, but the 
great majority of wilderness areas arc found m the West, This of 
course is where most of our pristine wild areas are. But a greater 
effort can still be made to see that wilderness recreation values are 
preserved to the maximum extent possible^ in the regions where most 
of our people live. 

—I am therefore directing the Secretaries of Agricultufc and the 
Interior to accelerate the identification of areas in the Eaitem United 
States having wilderness potentiah 

off-road vehicles 

A recent study by the Department of the Interior estimated that 
Americans own more than 3 million off-road recreational vehicles- 
motorcycles, minibikesj trail bikes^ snowmobiles, dune-buggies^ all- 
terrain vehicles, and others. The use of these vehicles is dramatically 
on the increaie: Data show a three=fold growth between 1967 and 
1971 alone. 

As the number of off-road vehicles has increased^ so has their use 
on public lands, Too often the land has suffered as a result. In- 
creaiinglyj Federal recreational lands have become the focus of 
conflict between the newer motorized rccrcationist.and the tradi- 
tional hiker, camper^ and horseback rider. In the pastj Federal 
land-management agencies have used widely varying approaches to 
dealing widi this conflict. The time has come for a unified Federal 
policy to%vard use of off-road vehicles on Federal lands. 

—I have today signed an Executive order directing the Sec= 
retaries of Agriculture, Interiorg Army, and the Board of Directors 
of the Tennessee Valley Authority to develop regulations providing 
for control over the use of off-road vehicles on Federal lands. 

They will designate areas of use and nonuse^ specify operating 
conditions that will be necesary to minimize damage to the natural 
resources of the Federal lands, and insure compadbility with other 
recreational usesj taking into account noise and other factors. 

expanding intemational cooparation on the 
environment 

We are now growing accustomed to the view of our planet as seen 
from space—a blue and brown disk shrouded in white patches of 
clouds* But we do not ponder often enough the striking lesson it 
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teaches about the global reach of environmontal imperativei, No 
mattef what else divides men and nations, this perspective should 
unite them. We must work harder to foster such world environ- 
mental coniciousness and shared puqaose. 

lifiitid nations conferencs on the humin environrnent 

1 0 cope with environmental questions that are truly international, 
we and other nations look to the first world conference of govern- 
ments ever convened on this subject: the United Nations Conference 
on the Human Environnientj to be held in Stockholmj Sweden^ in 
June of this year. This should be a seminal event of the international 
community's attempt to cope with these serious^ shared problems of 
global concern that transcend political differences. 

But efforts to improve the global environment cannot go forward 
without the means to act. 

—To help provide such means, I propose that a voluntary United 
Nations Fund for the Environnient be established^ with an initial 
funding goal of $100 million for the first 5 ymv%. 

This Fund Nvould help to stimulate international cooperation on 
environmental problems by supporting a centralizod coordination 
point for U.N. activities in this^ field. It would also help to bring new 
resources to bear on the increasing number of worldwide problems 
through activities such as monitoring and cleanup of the oceans and 
atmosphere. ' 

— If such a Fund is established^ I will recommend to the Congress 
that the United States commit itself to provide its fair share of the 
Fund on a matching basis over the first 5 years. 

This level of support vvould provide start-up assistance under mutu- 
ally agreed-upon terms. As these pmgrams get underway, it may well 
be that the member nations will decide that additional resources are 
required. I invite other nations to join with us in this commitment to 
meaningful action. 

control of marine pollution 

Ocean pollution is clearly one of our major international environ- 
mental problems. I am gratified that in the past year the Congress 
has taken several steps to reduce the risks of oil spills on the high leas, ; 
^Howeverj further coogr^sional action is needed to fatify several pend- 
ing international conventions and to adopt implementing legisladon 
for the various oil-spill conventions which have been ratified or which - 
are awaiting approval. 

Action on these recommendations will complete the first round of 
international conventions to deal with marine pollution. We have 
taken initiatives in three international forums to develop a second 
and more sophisticated round of agreements in this area. We are 
preparing for a 1973 Intergovernmental Maritime Consultative Or- 
ganization (IMCO) Cdnference to draft a convention barring inten- 
donal discharges to the sea of oil and hamrdous substances from ships. 
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In conjunction with the Law of the Sea Conference scheduled for 
1913^ we are examining measures to contml the eflfects of developing 
undersea resourcei. And^ in the preparatory wwk for the 1972 U,N, 
Conference on the Human Ewironnient^ progress has been made on 
an agfeement to regulate the ^eaiV dumping of shore-generated 
wastes^ and further work im this yf.-^a has been icheduled by IMCO, 
We hope to conclude conventions in w^di of these areas by 1973. 

protecting children from lead-bated paint 

To many Americans^ "environment*' means the city streets where 
they live and work. It is here -that a localiKeQ but acutely dangerous 
type of "pollution" has appeared and stirred mounting public concern. 

The victims are children • the hazard is lead-based paint. Such paint 
was applied to the walls of most dwellings prior to the 1950's. When 
the paint chips and peels from the walls in dilapidated housings it is 
frequently eaten by small children. This sometimes results in lead 
poisoning which can cause permanent mental retardation and oc- 
casionally death, We can and must prevent unnecessary loss of life 
and health from this hazard^ which particularly afflicts the p«x>rest seg- 
ments of our population. 

To help meet the lead-paint threatj the Department of Healthj Edu- 
cation, and Welfare will adniinister grants and technical assistance to 
initiate programs in over 50 communities to test children in high-risk 
areas for lead concentrations. In addition, these programs will support 
the development of community oi^anization and public education 
to increase public awareness of the hazard, Other Federal agen- 
cies are also active in the effort to, combat lead-based paint poisoning, 
ACTION and other volunteers will assist city governments to help 
alleviate lead paint haiards. The Department of Housing and Urban 
Development is engaged in research and other actions to detect and 
eliminate this hazard. 

The resources of the private sector should also be utilized through 
local laws requiring owners of housing wherever possible to control 
lead paint hazards. 

enlisting the young 

The starting point of environmental quality is in the hearts and 
minds of the people. Unless the people have a- deep commitment to 
the new values and a clear understanding of the new problemSj all our 
laws and programs and spending will avail little. The young, quick 
to commit and used to learnings are gaining the changed outlook 
fastest of all. Their enthusiasm a;bout tlic environment spreads with a 
healthy contagion : their energy in its behalf can be an impressive force 
for good. 

Four youth participation programs of mutual benefit to the young 
and the Nation are now planned or underway * 

L^t Octoberj 1 initiated the environmental merit awards program* 
This programj directed by the Environmental Protection Agency in 
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cooperation with the U.S, Office of Education, mvavds national 
recdgnition to successful student projects leading to environmental 
undei^tanding or iniprovcment. Qualifications for the awards arc 
detemined by a local board consisting of secondar)^ school students^ 
faculty, and representatives of the local community, Aircady more 
than 2,000 high schools, representing all 50 States, have registered in 
the program. 

The Department of Agriculture's expanded field scout demonstra- 
tion program, desipied to permit more effective pest control with less 
reliance on chemical pesticides, will employ thousands of high school 
and college students. These y^ung people will be icouting cotton and 
tobacco pests in the coming growing season, and the program \sm11 
be eKpanded to other crops in future years. 

The Environmental Protection Agency has recently initiated in 
Its Seatde regional office a pilot program using young people to assist 
the agency in many of its important tasks, including monitoring, EPA 
is working with State ^nd local pollution control agencies to identify 
monitoring needs, ACTION and' the youth training programs are pro- 
viding the manpower. If this initial program proves successful, the 
concept will bo expanded, 

ACTION volunteers and young people employed through the 
Neighborhood Youth Corps, Job Oorpi, and college work-study pro- 
grams will work with city governments to help alleviate lead paint 
hazards, gaining eKperience in community health work as they give, 
urgently needed aid to inner-city families. 

Young people working on environmental projects, learning the 
skills necessary for a particular job, must also undei^tend how their 
work relates to the environmental process as a whole, Thus, all of these 
activities must be supplemented by continued improvement in many 
aspects of enviranmental education to help all of our citizens, both 
young and old^ develop a better awareness of man's relation to his 
en\dronment. In my fiiit Enviromental Quality Report, I stressed the 
importance of improving the Nation's -'environmental literacy." This 
goal remains as important as ever^ and our progress tward it must 
continue. 

one da stiny 

Our destiny is one: this the environmental awakening has taught 
America in these first ycait of the seventies. Let us never forget, 
though, that it is not a d^tiny of fear^ but of promise. As I stated 
last^ugust in transmitting the Second Annual Report of the Council 
on Environmental Quality: '*-The work of environmental improve- 
ment is a task for all our people . . . The achievement of that goal 
will challenge the creativity of our science and technology, the enter- 
prise and adaptability of our industry, the- responsiveness and sense of 
balance of our political and legal institutions, and the resourcefulness 
and the capacity of this country to honor tiiose human values upon 
which the quality of our national life must ultimately depend.'' We 
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shall rise to the challenge of solving our environmental problems by 
enlisting tfie creative energy of all of our citizens in a cause truly 
worthy of the best that each can bring to it. 

While we share our environmental problenis with all the people 
of the worldj our industrial might, which has made us the leader 
among nations in terms of material welUbeingj also gives us the yg^ 
sponsibility of dealing with environmental problems first among tlie 
nations. We can be proud that our solutions and our performance will 
become the measure for others climbing the ladder of aspirations and 
difficulties 5 we can set our sights on a standard that lift their ex- 
pectations of what man can do. 

The pursuit of environmental quality will require courage and 
patience. Problems that have been building over many yeai^ will not 
yield to facile solutions. But I do not doubt that Americans have the 
wit and the will to win— to fulfill our brightest ^sion of w^hat the 
future can be. 

Richard Nixon, 

The White House 
February 8, 1972 
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excerpt from the president's 
state of the union message, 
january 20, 1972 

protecting the environment 

A central theme of both my earlier messa^s on the state of the 
Union was the state, of our environment— and the importance of 
making our peace with nature. The last few years have been a time 
in which envirormiental values have become fimily embedded in our 
attitudes^ — ^and in our institutions. 

At the Federal level^ we have established a new Environmental 
Protection Agency^ a new Council on Environmental Quality, and 
a new National Oceanic and Atmospheric Administration, and we 
have propped an enrire new Department of Natural Resourcei. 

New air quality^ standards have ^en set, and thm is evidence 
that the air in mmy cities is becoming less i^olluted. 

Under authority 'granted by the Refuse Act of 1899, we have insti- 
tuted a new pemiit program which, for the first time, allows +he 
Federal Government to inventory all significant industrial sources 
of water pollution and to specify required" abatement actions. Under 
the Refuse Actj more than 160 civil actions and 320 criminar actions 
to stop water pollution have been filed against alleged j^llutei^ in 
the last 12 months. 

Major programs have also been launched to build new municipal 
waste treatment facilitieSj to stop pollution from Federal facilities, to 
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expand our vvlldemess areas, and to leave a iegacy of parks for 
future generations* 

Our outlays for inner city parks have been significantly expanded j 
and 62 Federal tracts have been transferred to the States and to 
local governnients for recreational usei. In the coming year, I hope 
to transfer to local park use much more Federal land which is suita- 
ble for recreation but which is now underutilized, I trust the Con= 
greis will not delay this process. 

need for action 

The most striking fact about envlronniental legiilation in the early 
1970's Is how much has been proposed and how little has been 
enacted. Of the major l^slative proposals I made in my special 
message to the Congress on the environment last winter, 18 are still 
awaiting final action. They include measure to regulate pesticides 
and toxic substanceSj to control noise pollution^ to restrict dumping 
in the oceans^ in coastal water^j and in the Great Lakes, to create an 
effective policy for the use and development of landg to regulate the 
siting of powciplants,^ to control strip mining, and to help achieve 
many other important environmental goali. The unfinished agenda 
also includes our National Resource Land Management Actj and 
other measures to improve environmental protection on federally 
owned lands. ! 

The need for action in these areas is urgent, The forces which 
threaten our environment will not wait while we procrastinate* Nor 
can we afford to rest on last year's agenda in the environmental field. 
For as our understanding of these problems increases, so must our 
range of responses. Accord ingly, I will soon be sending to the Con- 
gress another message on the environment that will present further 
administrative and legislative initiatives. Altogether our nesv budget 
will contain more than three times as much money for environmental 
programs in fiscal year 1973 as we spent in fiscal year 1969. To fail 
in meeting the environmental challenge^ however^ would be even 
more costly, 

I urge the Congress to put aside narrow partisan perspectives that 
merely ask whether we should act to protect the environment and to 
focus instead on the more diflRcult question on how such action can 
most effectively be carried out* 

abundant clean energy 

In my message to the Congress on energy policy, last JunCj I outi^ 
lined additional steps relating to the environment which also merit 
renewed attention. The challenge^ as I defined it^ is to produce a 
suflBclent supply of energy to fuel our industrial civilisation and at 
the same time to protect a beautiful and healthy environment. I am 
convinced that we can achieve both these goals^ that we can respect 
our g^d earth without turning our back on progress, 
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In that mussage last June^ 1 presented a long list of nican§ for as- 
suring an aniple supply of clean energy— including the liquid metal 
fast breeder reactor^ — and I again emphasise their Importance. Be- 
cause it often takes several years to bring nesv technologies into use 
in the energy fields there is no time for delay, Accordinglyj I am in- 
cluding in my ne%v budget increased funding for the most promising 
of those and other clean energy programs. By acting this year^ we can 
avoid having to choose in some future year between too little eiiergy 
and too much pollution* 
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federal environmental 
program budgets^ 

This analpis identifies Federal funding for selected environmental 
activities in three selected categories: 

Pollution control and abatement activities; 
Selected activities to protect and enhance the environment: and 
Activities to understands describe and predict environmental 
conditions. 

Information is alio included on Federal assistance for sewer and 
water system construction. 

pollution control and abatement 

The Federal Government's commitment for programs to control 
and abate pollution has grown drajnatically over the past few yean. 



[In millfoni of dollars] 





19B9 
estlmatt 


1970 
actual 


1971 


1972 
# it! mate 


1973 
est i mite 


Budget authority 

Obligatloni 

Outliys 


775 
S30 
685 


1,432 
1,071 
711 


1J23 
2,017 
1,149 


3,258 . 

3,288 

1,975 


3,419 
3,S12 
2,440 



♦Office of Management and Budget, Special Analyses i Budget of the U,S, 
Government, fiscal year 1973, pp. 296=309 [Spicial analyiis S] (1972). 
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Budget authority being requested in 1973 h more than four time,^ 
that appropriated in 1969. ObHgations also reflect more than a four- 
fold increase and outlays more than a throefold increase over the 
same 4-year period. 

The largest portion of funding is for grants to State and local 
governments for construction of niunicipal sewage treatment facilities. 
The number of individuals served by secondary sewage treatment 
facilities has grown from 91 million in 1969 to 103 million in 1971 
and is expected to reafch 115 million by 19733 130 million by 1975 
and 146 million by 1977, Largely because of construction backlogj 
there currently is about $7 billion worth of waste treatment facilities 
for which Federal assistance has been committed for which construc- 
tion is incomplete or not yet under contract, This backlog does not 
include funds becoming available for obligation in 1972 or those 
requested for 1973, 

Grants also provide support for pollution control agency opera- 
tions and for planning. Outlays for all grants will increase by 23^ per- 
cent over 1972, from $13014 million to $15250 million. 

Table 

Pollution Control and Abatement Activities 



[In mllilons of doilars] 
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actual 
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estimate 


Financial aid to Stiti 














and tooii ggvirn^ 














ments 


1,802 


2,121 


2,123 


554 


1,014 


1,250 


Rasearch and dtvtlop' 
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442 


S16 


599 


366 


474 


561 - 


Fediral abatement and 














control opirations 


136 


198 


219 


92 


189 
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Manpower davolopment 


19 


18 
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280 


315 


74 


186 
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Other pollution oontroi 
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actlvltlts 


49 


124 


113 


45 


94 


lis 


Separate tranEmlttii s 






35 






22 


Tgts! 




1,218 


3,419 


i,i4i 


l,S7i 


2,^0 



i Not reflected in preceding activity lines are propoiali that will be Irani' 
mlttid subitquently for in eitimated $35 million In budget authority and $22 
million In Qutfays In li73 far EPA for Implementing legislation propoied by the 
administration. 



Outlays will also increase by 18 percent^ from $474 inillion to $561 
million^ for research and development activities^ which include ef- 
forts to detennine and deicribe pollution sources and effects and 
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to develop and demonbtrate technology for monitoring and con= 
trolling ]3dIlution. 

Outlays for direct Federal pollution control operations will in- 
crease by 9 percent^ from $189 million to $206 million. This includes 
planning; monitoring and suiveillance; standard letting and en- 
forcementj and technical assistance. Funding for nianpower develop- 
ment activities will decline somewhatj reflecting the steady growth 
in the number of people interested in and available for positions in 
environmental activities. 

Outlays will increase by 46 percent in IQTS, from $186 million to 
$272 million, primarily in the Departments of Defense and Agricul- 
ture for remedial projects to reduce pollution from Federal facilities. 

aginciis Involved— Major Federal activities to control md abate 
pollution were consolidated in the Environmental Protection Agency 
(EPA) on December 2j 1970. However^ a number of other agencies 
carry on important pollution control activitieSj as indicated in table 

Table 

Pollution Control and Abatamant Activities— >by Agency 



[In mllUons ef dQlIars] 



Agehey 


Budget authority 


Outlays 


1971 
actual 


1972 
estimitg 


1973 
#stimit€ 


1971 
actual 


1972 
titimaie 


1973 
estimate 


Envlronrngntil 














Protection Aganey i 


1,303 


2,44S 


2,481 


718 


1»2S7 


1,S44 


Def enig^M 1 1 jta ry 


134 


214 


314 


82 


130 


235 


Atomic Energy Com* 














mission 


124 


139 


15S 


122 


136 


154 


Transportation 


52 


66 


91 


22 


56 


79 


Agriculture 


71 


108 


ipa 


67 


107 


139 


Dtfini©— Civil 


8 


50 


§6 


7 


SO 


56 


Interior 


46 


104 


87 


4i 


B7 


as 


Commtrci 


ii 


30 


34 


20 


26 


30 


General Servioes Ad^ 














minlitration 


4 


la 




2 


2 


5 


National Aeronautlci 














and Space Adminii' 














tration 


as 


33 


29 


25 


30 


29 


National Scltncs 














Foundation 


10 


12 


16 


9 


11 


15 


Other agenclia 


22 


37 


46 


31 


B3 


72 


Total 


1,B2B 


3,2iB 


3;419 




1,975 


2p440 



^ Funding shown above for EPA has been adjuited to inctude actlvitiei actually 
carried on by the Depirtments Of HEW, Agrieulture, and Interior; AEG and Federal 
Radiation Council prior to Dgstmbar 2, 1970, Tht budget authority adjuitmant ]§ 
$14 mllHon in Ii7i and the oytlay adiustmint li $17 mllHon. 



Outlays for EPA will increase by 20 percent in 1973, Irom $i,W 
million to $15544 million, Continued emphajis will be placed on 
EPA's program of grants for sewage treatment facilities to aisist 
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State and localities in reducing the Natlon-s backlog of municipal 
treatment facility needs. Grants up to 55 percenrof total eligible 
project costs are made to construct municipal sewage treatment 
facilities. Appropriations for this program were $214 n^ilHon in 
1969, $800 million in I97O3 $1 billion in 1971, and $2 billion in 1972, 
Another $2 billion is being requested for 1973, 

Sevcial new efTorts will be undertaken by EPA to define pollu^ 
tion control objectives and determine the most cost-effective solu- 
tions. Research will be cKpanded in health effects of air pollution 
to detcmiine more accurately the concentradons of pollutants that 
are dangerous to human healthy and in urban-regional scale Tnodoling 
of relationships among air pollution emissions, atmospheric condi- 
tionsj and air to which segments of the population are exposed. 
EPA is reorienting its solid waste activities to focus upon economic 
and institutional constraints, with less attention to areas where the 
private sector is focusing its efforts— the development of hardware 
for recycling and other waste management activities. In addition, 
funding will be increased for State and local pollution control agency 
grants^ enforcement activities, air pollution monitoringj and eco- 
nomic studies. The Congress has yet to complete acLion on legislation 
proiK>sed for EPA by the administration on noise control^ toxic 
substancesj ocean dumpings pesticides^ and water quality. 

Other agencies also carry out important pollution control and 
abatement activides. For example^ the Department of Defense will 
continue to expand its R. & D. and action programs to reduce pollu- 
tion from its industrial production facilities^ military bases^ naval 
vessels, aircraft, and jet engine test facilities. Accomplishments include 
development of a new process for disposal of deteriorated expletives, 
development of biodegradable metal cleaners^ reduction of smoke 
levels in propellants^ and the development of a low pollution en^ne 
that is now being tested for use in autoniobiles. 

The Atomic Energy Commission will continue its major program 
of researchj development, and rnonitoring relating to effects of 
ionizing radiation. Increases in 1973 are largely for research on the 
effects of thermal alteration of lakes, itreams, and estuaries and to 
provide information on the amount and nature of radioactivity and 
other ^tential pollutants releajed to the environment 

The Department of Agriculture makes grants and lo^s for waste 
treatment facilities in smaller localities and conducts research on 
agriculturally related pollution such as pesticides, animal and crop 
processing wastes and fertilizer and plant nutrients. Progress has been 
made in reducing pollution from facilities in national forests by a 
minimization of stream pollution and sediment^ and prevention of 
logging residue disposition in stream channels. 

The Department of the Interior will continue research relating 
to pollution sources and effectSj will expand activides to reduce pollu- 
tion from facilities in the national parks^ and will increase research . 
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under pilot plant programs to develop methods of converting coal 
to fuel gas with less pollution. 

The Corps of Engineens will continue construction of dikes for 
the containment of polluted material dredged from Great Lakes 
harbors. 

The Department of Transportation will increase funding for work 
on reducing aircraft engine noise, studying environmental efTccts of 
aircraft, and reducing jjollution from Coast Guard facilities. 

The Department of Commerce provides grants for waste treat- 
ment facilities from the Economic Development Administration. The 
National Oceanic and Atmosphci ic Administration conducts environ- 
mental monitoring and predict' jn activities related to air and water 
jDollution, The National Bureau of Standards defines and tests en- 
vironmental standards and measurements. 

The General Sen'irc^ Administration will continue work on pollu- 
tion reduction at rederai installations using funds appropriated in 
previous years. 

The National Aeronautics and Space Administration activities con- 
sist primarily of research and development on reduction of aircraft 
noise. 

mtdia polluttd and pollutanti^PolIution control and abatement 
activities are generally focused on reducing a variety of pollutants in 
air or water or particular classes of pollutants such as pesticides or 
radiation. Table S-3 summarizes the total Federal effort in terms of 

Table S-3 

Pollution Control and Abitement Aotlvltiei--By Media or 
Pollutant 

[in fflillions Of dollars] 



Mtdii or paliutant 
Midli pollutedi 


Obllgitioni 


1971 
actual 


1972 
eitimatt 


1973 
estimate 


ConttruQtlon grants and iosni 
Other 

Ajf 
Land 

Other (e.g., living thingi, mitiHali) 
Multimtdii 0,6., more than one gf above) 


24S 
245 
49 

13fi 
53 


2.Q52 
4S7 
433 

60 
194 

63 


2pl76 
510 
506 

64 
246 

74 


Total 1 




3t28a 


1*177 


Selected pollutahtsH 
Solid wastes 
PiBtlcidiB 
Ridjation 
Noise 


46 
36 
117 
41 


61 
4S 
144 
57 


64 
51 
152 
61 



1 E5£sludei $35 million in 1973 for EPA which will be proposid in a liparate 
trinsmittil (see footnote for table S=l), 
^ Fundi for iilictid pollutints are inQiuded in the •'media*' bpeakdewn above. 
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media polluted and also identifies funding ajsociated with selected 
pollutants. Among the media^ water pollution currently receives the 
greatest share— 75 percent—of total Federal pollution control obli- 
gations, This large share is a result of gmnts and loans for construc- 
tion of municipal waste treatment facilities 

Air pollution control efforts account for 14 percent of the total. 
Federal efforts in 1973 include research and development, grants to 
State and local air pollution control agencies, and direct Federal 
operations such as monitoring, standard setting, and enforcement 
Increased emphasis will be given in 1973 to improving knowledge 
of the health related effects of various concentrations of pollutants- 
and quantifying the health benefits that would result from their 
control. Activities relating to pollution of land are for research and 
other activities concerned with effects of acid mine drainage, nutri^ 
entSj pesticides, and other substances. 

Federal pollution control activities relating to radiation, pesticides, 
solid wastes, and noise are largely confined to research relating to 
effects, control technology, and standard setting and enforcement. 

Excluded from funding shown above for pollution control and 
abatement activities are: 

• Activities to reduce or avoid the use of pesticides funding for 
such activity is expected to be apprcximately $66 million in 1973, 
up from $57 million in 1972 for both research and education 
programs largely carried out by the Department of Agriculture; 
and ' 

• Actmties that are canied on for some other primary purpose 
but which also contribute to the reduction of pollution. For ex» 
ample, extensive activities to hold soil in place to preserve soil 
productivity, such as those financed by the Department of Agri- 
culture, and erosion control activities by Coips of En^neeo and 
Department of Transportation (highwayB), have been excluded 
from this analysis even though these activities also serve to reduce 
sediment pollution of water. 

recreation, parks, historic sites, fisheries anri wildlife 
preservation^ and enhancement activities ' 

Federal funding will increase for environmental protection aiid 
enhancOTient activities such as providing recreational areas, parks, 
historic sites, and fish and midlife preservation. 

protictlon and anhancement activities—The Federal Government 
pro\ddes grants to State and local governments for acquiring land for 
recreational purpose, for preserving open space and historic proper- 

The content of this cate^ry dm^n from thit of the category entitled 
Selgcted environmental enhancement acti\dties" in the 1972 budget ipeclal 
analyiis. The principal differences are exeluiion of the highway beautifica^ 
tion pr^ram under DOT and exclusion of the granti made by EDA in Com^ 
me^e for recreation development projecti. Funding data are not available for 
1969-70 in areas comparable to 1971--73. 
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deSj and for fish and wildlife refuges. Aid is also provided for research 
and plannings construction and maintenance of recreational facilities 
and wildlife refuges. Outlays for aid to State and local governments 
will increase by 10 percent from $272 million in 1972 to $299 million 
in 1973. 

The Federal Government also performs directly such activities as 
acquiring lands for the preservation of unique natural areas and for 
recreation} supporting sport fisheries and wildlife preservation activi- 
ties, prKerving historic properties^ and conducting related functions. 

Environmental protection and enhanceniant activities include: 

• City recreation^ which coven all federally assisted or direct Fed- 
eral projects or activities (including historic preservation) which 
are located within incorporated places of 25,000 or 
more population. 

• Unique natural areas and endangered species^ which covers all 
national parkSj monuments^ scenic rivers^ trailSj wilderness sea- 
shore and refugee for endangered species and similar non-Federal 
areaj. 

• Noncity general recreation^ which covers all national recreation 
areas, recreation programs in national forests, separable recrea- 
tion coste for Federal water projects, and federally assisted State 
and local areas located outside incor^rated places of 25,000 or 
mora population. 

• Sport fiih and wildlifej which coven all national wildlife refuges, 
national fish hatcheries and federally agisted projects serving 
similar purpa^ including rare and endangered species. 

• HistoriG preservation and rehabilitationj which covere all na- 
tional hiatoric sites, military parks, battlefields^ and similar areas 
and federally assisted historic preservation and rehabilitation. 

• All other activities^ which includes all Federal aid and direct 
Federal costs for geneml administration^ planning, studies and 
similar activiti^ not otherwise allocated, 



{In mllilens ef dollari] 





1971 
actual 


1972 
a it 1 mate 


1973 
aitimata 


Budget euthOff^ 


870 


1,056 


962 


Obligatiani 


752 


1.061 


1,017 


Outlays 


674 


817 


S9S 
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Table 



Stlected Environmental Protection and EnhanGemant 
Activities 

[In millions of donars] 



Budget authority 


Outlayi 




1971 
actua 


1972 
eitimat 


1973 
B estlmatf 


1971 
actua 


1972 
estimati 


1973 
1 estimate 


Financlil aid to State 
and local govfrn- 
ments; 
PurchiSe, devilop- 
mentp md opera* 

City recreatlen 

Preiirve unique 
nitural sreis 
md prottct 
endangered 
species 

Noncity ggntral 
recreation 

Sport flih ind 
Wildiife 

Historic prtsir^ 
vation and 
rehabilltitlen 

All other State 
and local aid 


114 

27 
139 
51 

7 
1 


151 

36 
18S 
56 

8 
3 


133 

63 

10 
4 


55 

14 

62 

2 
1 


90 

23 
86 
62 

S 
2 


104 

25 
101 
57 

ID 

3 


Subtotal ^ 


139 


442 




lis 


272 


299 


Direct Federil activities: 
Purchase, develep« 
mgntj and opera^ 
tionsi 
City recreitlon 
Pr'^igrve unique 

natural ir§ai 

and protect 

tndarigered 

Bptcjei 
Nonsity general 

reoFiation 
Sport flih and 

wildlife 
Historic preser* 

vatlon snd 

rehibilltatlon 
All other direct 

Fediral 

activity 


33 

96 
231 
100 

35 

37 


35 

93 
279 
110 

56 

40 


40 

134 
169 
111 

55 

41 


30 

78 
227 
100 

34 

37 


33 

118 
259 
104 

60 

40 


39 

137 
198 
123 

63 

40 


Subtgtil 


ill 


614 


S70 


B0€ 


ill 


599 


Total 


870 


ItOlfi 


962 


674 


iS7 
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agencies Involved — ^The Department of the Interior accounts for 
approximately 70 percent of the environnicntal protection and en- 
hancement activities described in tliis action. 

The Bureau of Outdoor Recreation promotes coordination of Fed- 
eral outdoor recreation programSj and administers the land and vvater 
conservation fund which provide grants for planningj acquisition and 
development of State and local recreation areas and Federal pur- 
chases of nationally important lands. The 1973 budget for the land 
and water consein^atlon fund continues the President's legacy of 
parks initiative by providing $197 million for grants to State and local 
governments to help them meet the increasing demand for local 
recreation areas, especially those located in or near major cities. The 
amount for grants in IDTS, to launch the legacy of parks initiative^ 
includes appropriation of unused prior year authorization andj there- 
forcj is $58 million higher than the amount in 1973. In 19733 a total 
of $98 million Is provided for Federal land purchases made by sev- 
eral agencies to preserve nationally important natural and historic 
areas, including endaiigered species habitats. Newly authorized areas 
for which funds arc provided to continue acquiiition in 1973 are 
Sleeping Bear Dunes National Lak^hore, Voyageure National Park, 
Gulf Islands Nadonal Seashorej and Chesapeake and Ohio Canal 
Historic Park, Emphasis will also be placed on acquisition of lands in 
older natural preservation areas and parks such as Everglades Na- 
tional Park, 

The Bureau of Sport Fisheries and Wildlife provides assistance to 
State and local governments for fish and wildlife restoration^ man- 
agement and research. The Bureau administers 97 hatcheries, which 
help to support inland fisheries resourceSj and 329 units in the Na- 
tional Wildlife Refuge System which includes about 28 million acres, 
of which nearly 20 million acres are in Alaska. Endangered species, 
including nine mammalSj 15 birds, and the alligator, are protected on 
82 of the national wildlife refuges. The Bureau manages 256 wildlife 
refuges with 3,9 million acres for migratory waterfowl and 51 otfier 
areas with 4 million acres for other migratory birds, 

The National Park Service administei^ 284 areas comprising about 
29 million acres located in 47 States^ the District of Columbia^ Puerto 
Rico, and the Vir^n Islands, These include national parks^ monu- 
mentSj historic sites, and national recreation areas which have been 
established to preserve the Nation's natural and historic heritage. In 
1973 the Park Service will commence planning and design work for 
visitor facilities in the Nation's Capital and elsewhere for the Ameri- 
can Revolution bicentennial. The Park Service also encourages the 
preservation of additional historic properties throughout the Nation 
by assisting the States and territories to conduct statewide historic 
preservation surveys and by making matching grants for individual 
preservation projects, 
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The Bureau of Land Management protects and managas over 450 
milllDn acres=mainly in the Western States and Alaska, This land 
area represents 60 percent of all federally owned lands and 20 per^ 
cent of America's total land base. Legislation proposed by this 
administration would establish a national policy that these national 
resource lands be managed under principles of multiple use and sus- 
tained yield in such a way as to protect the quality of the environ- 
ment. An important ongoing program the bureau administers is the 
Johnny Horizon antilitter campaign on the public lands. The Bu- 
reau of Reclamation provides recreadon facilities on ^me of the 
reservoir projects which it constructs. 

The Department of Housing and Urban Development provides 
grants to help States and localities acquire and develop open space 
lands. In 1973j the open space pr^ram will be folded Into the new 
urban community development revenue sharing program^ upon en- 
actment of pending legislation. Consequently, the $100 million re- 
quested in 1973 for the open space pr^rain, which is the same as 
the 1972 appropriation, will be transferred to the revenue sharing 
program upon its enactment. This will allow increased flexibility for 
communides to meet recreational needs in their ar^s. 

The Department of Agriculture carries out a variety of environ= 
mental enhancment activities, particularly through the Forest 
Service. TTie 187 million acres of National Forest System lands are 
managed in accordance with the provisions The Multiple Use= 
Sustained Yield Act to provide outdMr recreation, range, timber, 
watershed and wildlife values in combinations that will best meet the 
needs of the Nation without impairing the produGtivity of the land. 
A review of all existing primitive areas for possible designation as 
wilderness is underway in accordance with the provision of the 
Wilderness Act and a new progrmi in cooperative law entorcOTient 
is proposed for implementation in 1972 and 1973. Other acti^tiesin= 
dude research to develop more attractive and durable plants, ihrubi, 
flowers, and trees to improve natural beauty. 

Hie Corps of Engineer provides facilities for water-based recre- 
ation at rKervoirs and other public works. As of January 1971; these 
facilities included 3,284 recreation areas providing 2,666 dKlgnated 
day-use areas, 1,391 designated camping areas with over 50,000 
campiites. 

donations and birgain salts of federal prapsrty— Assistance to 
State and local govemmenti for parks, recreation, and historic preser- 
vation also is provided in the form of donations of Federal su^lus 
properties and the sale at $2.50 per acre ol public domain landsl In 
1973, an estimated 20,000 acres of Federal surplus property valurf at 
$120 million will be donated and 15,000 acres public domain lands 
will be sold at $2.50 per acre for these purpose. 
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Table S-5. 



Ricrtatloni ParkSp Historic SiteSp Fisheries^ and Wildlife 
Activities 

[In rnlllipni cf dollars] 





Budget authority 


Outlays 


Agtncy 


1971 


1972 


1973 


1971 


1972 


1973 




actual 


estlniite 


eitlmate 


aotuii 


aitlmatg 


eitimate 


Interior 


642 


787 


673 


485 


esi 


Big 


Agrfeulture ^ 


§6 


IQS 


105 


92 


lOS 


107 


HQUslhg and Urbin 














DgvalopmBnt 


75 


100 


100 


40 


70 


79 


Dtftnsi — GivM 


39 


41 


65 


39 


41 


iS 




li 


12 


12 


12 


12 


12 


Tgnngsita VaMey 














Authority 


3 


4 


. 3 


3 


4 


3 


Other igingjgs 


3 


4 


4 


4 


4 


4 


Total 


S70 




e€2 


€74 


887 


898 



understanding, describing, and pridlcting the enylronmtnt ^ 

Federal agencies conduct a \vide variety of activities to undei^tandj 
describej and predict environmental conditions. Objectives range 
from the provision of routine weather forecasts to the scientific under- 
stMding of complex ecological systems. Funding for these activities 
will increase In 1973. 



[In mllllQRs of dollars] 





1970 
actual 


■ 1971 
aetual 


1972 
est! matt 


1973 
astimata 


Budget authorl^ 


719 


914 


li031 


1,101 


Obligationi 


710 


914 


1.050 


1,117 


Outlays 


702 


856 


951 


1,051 



activities — ^Over* half of the funding for this category supports 
environmental observation and measurenient to d^cribe and predict 
weather ocean conditions and to develop methods of prediction 
and coritroi of eardiquato, 

Outlays will increase by 10 percent^ from S4B4 million in 1972 to 
$531 million in 1973 for research, developmentj and up^mtional ac- 



^ This section excludes activities reported under pollution control and abate- 
ment. 

^ Fundinf data are not available for 1969 on a basis comparible to 1970-73. 
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tivities in this categoxy/ Funding will also be increased, but less 
sharply for: 

• Survey activities to describe the phyical endmnment for the 
puipDse of preparing maps and charts; and 

• Weather modification, 

Tible 

Undtrstanding, Describing, and Pridicting the invlronment 



[In milliQns of dsllari] 



Typt of activity 




fdgtt authority 


Outlay! 


1971 
actual 


1972 
istlmati 
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estimati 
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aotual 
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estimate 
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iitimate 
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weather md oeean 














conditioni, disturb^ 














anqtii 














Reiiareh and di- 














velopment 


193 


210 


253 


163 


194 


223 


Operations 


284 


297 


313 


287 


290 


308 


Locating and deicriblng 












natural reiourees: 














Rtitareh and de- 














velopmint 


172 


173 


149 


156 


152 


148 


Optra tioni 


70 


79 


Rl^ 


66 


77 


81 


Phyiical environmental 










survtyi: 














Risaarch and de^ 














Vaiopment 


6 


8 


14 


6 


8 


14 


Operatleni 


81 


99 


102 


76 


87 


1Q2 


Wtather modification 


17 


19 


24 


17 


18 


22 


Reitareh on envjron- 














nlintil inipaqt on 














man 


33 


42 


51 


29 


38 


47 


Ecological and other 












biiiQ invironrntntal 














rtseirch 


58 


103 


114 


56 


87 


1Q6 


Total I 


914 


1,011 1 


1401 


8i€ 


9il 


IpOil 



Additional emphasis will be placed upon research to dfivelop a 
better understanding of the impact of the environment on man/ for 
%^hich outlays will be increased by 21 percent, from $38 million in 
1972 to $47 million in 1973; and on ecological and other bajic 
= environmental research, for which oudays wm be increased by 22 
percent, from $87 million in 1972 to $106 million in 1973. 

^tncies involvad^In this overall category, the Departaent of 
Comnierce accounts for about 27 percent of all Federal activities. 
NOAA carries on a wide range of environmental observation and 
pr^iiction activities, %vrather modification ex]3eriments, mapping 
and charting, development of instrumentation, data dissemination 
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services, and related rosearch, Outlays will increase from $264 mil- 
lion in 1972 to $309 million in 1973 for improved weather serxacei; 
hurricane and Bevere storm warnings; weather modification research; 
earthquake and seismic research; onvironmental satellite system pro- 
curement j monitoringj predictionj and assessment of marine re- 
sources; and in the sea grant program with universities and with 
industries. 

The Department of Defenie conducts activities in environmental 
observation and measurement to describe and predict weather and 
ocean conditions and disturbance important to military operations, 
Research is conducted in oceanographic instrumentation develop- 
ment and operational systems for observing and forecasting the ocean 
environment, Research and development is also conducted in weather 
modification by nuclear and nucleation process^ cloud physics, nu- 
merical modeUng of warm fog and cumulous cloud situations, and 
tog dinpersal field experiments^ 

The National Science Foundation supports research activities re- 
lated to improving the quality of the environment^ such ai the re- 
gional environmental systems and weather modification^ progrtjns 
of research applied to national needs (RANN), the international 
decade of ocean eKplpration (IDOE)^ and other environmentally 
related research programs. Outlays will increase by 17 percent from 
$136 million in 1972 to $159 million in 1973, Increases are due to 
intensified laiiie-scale RANN support of activities including ^ finding 
ways to modify weather for man-s benefit^ measuring trace contami- 
nants in the environmentj and identifying and analyzing the prob- 
lems of regional environmental systems such as the Chesapeake Bay, 
Delaware Bmin, and the Gallatin Canyon in the Rockies. In 1973 
the IDOE program will suppoit large field pfograms to make ship- 
board measurements and to collect water samples in the major oceans. 
Also IDOE will support comprehensive studies of the living rcKJUrces 
of the ocean including the biological aspects of coastal upwelling. 

The Department of the Interior carries out such activities as ge- 
ologic investigations, topographic mapping, weather modificatlonj and 
water resources research. Increases in 1973 will provide principally 
for further research on the prediction and control of earthquakes, 
increased mapping of the Outer Continental Shelf, and expansion 
of Interior-s work on application of remote sensing data from air- 
craft and spacecraft to earth resource measurement and analysis. 

The National Aeronautics and Space Administration conducts 
activities concerned with the application of satellite technology to 
atmospheric sciences and measurement of earth resources, Currentiy 
under study is an assessment of the capabilities of remote sensing 
systems to gather data on air, land, and water dilution %vith the 
objective of demonstmting the feasibilty of remote sensing systems to 
detect^ identify^ measurej and monitor the environmental eflFects of 
various pollutaiits, 
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The Department of Agriculture conducts reiearch on such activi* 
ties as remote sensing from aircraft of soil properties and usesj water 
salinity^ and plant stress effects. A variety of activities are conducted 
to develop better materials and methods necessary to the establish- 
ment of replacement vegetation and proper land management. Sev- 
eral types of environmental analysis and monitoring systems have 
been established in national forest and in State and private forest pro^ 
grams. Extensive climatological monitoring and forecasting is carried 
out in connection with fire control programs. Emphasis will continue 
on basic eeological research. 



Tab!@ S-7i 



Understandlngp Descrtbing^ and Predieting the Environ- 
msnt, by Agency 

[In millions of dollars] 



Aganey 


Budgit authority 


Outlayi 


1971 
aetua 1 


1972 
est! matt 


1973 
astimate 


1971 
actual 


1972 
titimata 


1973 
estimate 


CDmmarce ^ 


S48 


280 


332 


237 


264 


3Q9 


Defenia^Mllltary 


176 


174 


166 


ISI 


164 


1S7 


National Seienca 














Foundation 


94 


166 


169 


83 


136 


159 


IntiHor 


LIS 


131 


153 


115 


128 


148 


Natfsnal Aeronautics 














ind Spaca Adminli' 














tratlon 


171 


15S 


145 


157 


141 


135 


Agricuitura 


56 


57 


66 


57 


57 


57 


Health* Edueationi and 














Welfare 


26 


26 


as 


19 


22 


27 


Tranipertatlon 


14 


19 


21 


10 


19 


21 


Smithsdnian inititutlon 


11 


14 


20 


ii 


' 13 


IS 


Othif agineias 


8 ' 


6 


12 


6 


7 


10 


Tfital 


914 




1,101 


8i6 


iil 


1,011 



^ Funding shown above for Cammeree hsi besri adjuited to Insluda activities 
actually carried out by the Departments of Defense^ Interlortartd Transportation and 
Nitlonal Sclanca Foundation prior to Oct. 3, 1970. The budget authority adiustment 
Is $9 million In 1971, and the related outlay adjuitment Is $14 million and $7 
million In 1972. 



The Departmant of Healthy Education^ and Welfare conducts a 
variety of activities relating to environmental impact of manj princi^ 
pally research at the Departmant-s National Institute of Environ^ 
mental Health Sciencei. 

The Department of Transportation conducti ocean^raphic and 
meterological research and survej^ largely through the Coast Quard. 

The Smithsonian Institution conducts a variety of progr^ns deal= 
ing with environmental Impact on man and ii developing environ'' 
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mental baidine data on the abundance of plants and animals in 
relation to modification of the environment by man. Biological and 
physical data are being assembled and analyzed on ^ecific important 
ecosystenis to predict the consequences of environniental change, 

sawar and water programs 

Assistance for the construction of sewer and water systems is pro- 
vided through Federal grants^ direct loans^ and insured loans. The 
primary objective of Federal sewer and water programs is not pollu- 
tion control^ but rather urban or rural development. To the extent 
assiited sewer projects provide environmental benefits^ they do so ai 
a result of their association with waste treatment and other abatement 
programs, 



[In nii!!!sfis of dollars] 





1969 


1970 


1971 


1972 


1973 




astlmita 


actuil 


actual 


eatirTiits 


aitimat@ 


Budgat puthOf 


295 


252 


573 


7S5 


150 


Obilgsttona 


420 


409 


546 


622 


610 


Outlays 


3QQ 


364 


331 


465 


550 



Grants to finanne water' system and aewerline construction are made 
by five Federal agencies. The Department of Housing and Urban 
Development provides aiiiitmee for baaic sevs^er and water facilities 
as part of its community development efforts. Approximately 400 
grant reservations will be made in both 1972 a^d 1973* In addition^ 
some public facility loans will be made to finance sewer and water 
facilities construction in each of these years. Outlays will increase in 
1973 by 15 percentj from $155 to $177 million. Grant reservationa 
under HUD's water and sewer program will continue at the $200 mil- 
lion level In 1973. Unused balance.s are sufficient to fund the pro- 
gram in 1973| so no additional appropriation is necessary, Increases 
in this program have been limited, as Federal funds have been consid- 
ered more important to expand the waste treatment construction 
program. 

The Department of Agriculture provides grants and loans for baaic 
water and waste facilities in rural communities with population not 
in mcms of S^SOO people. The total program level — grants and loans — 



401 



increased froin $306 millbn in 1971 to $342 million in 1972 and 
benefiting from the program increases from ZSS^OOO in 1970 to 
1973* Loans total $300 million in 1973* The number of rural families 
500j000 in 1973. Outlays (after deducting the repayment of jorior year 
loans) will increase by 24 percent in 1973j from $231 to $287 million. 

The Department of Commerce provides assistance to municipali- 
ties as a part of its economic development efforts. Outlays will in- 
crease by 9 percent from $66 million in 1972 to $72 million in 1973* 
Other agencies providing sewer and water system grants are the Ap-- 
palachian Regional Commission and the Department nf the Interior 
(for the trust territory) . 

Grants and loans made by the Environmental Protection Agencyj 
Agriculture^ Coniinercej and Housing and Urban Developnient for, 
waste treatment plants and interceptor sewers are included in the 
sectiori on pollution control and abatement, 



Table 

Sewer and Water Programs 

i 

[In mlllleiii of ddlfari] i 



Gategpry 


Budget authority 


Outlays 


1971 


1972 


1973 


1971 


1972 


1973 




actual 


estimate 


estimate 


actual 


estimate 


estimate 
















Sewtr grants 


243 


312 


39 


88 


113 


118 


Sewer loans 


19 


34 


30 


31 


55 


113 


Witar system grants 


292 


37S 


47 


116 


140^ 


143 


Water syitim ioani 


19 


4S 


34 


97 


158 


177 


Tatil 


i7i 


7ii 


ISO 


331 


4€€ 


SiO 


AgineiiS' 














Housing and Urban 














Divelopmint 


125 


500 




148 


IBS 


177 


Agriculture 


140 


165 


iS 


117 


231 


287 


Gommeroe 














(econgmlG dev@N 














opment) 


SO 


83 


84 


54 


66 


72 


Othir igencjei 


IS 


17 


12 


11 


15 


14 


Total 


i/3 


765 


150 


331 


4iS 


§§0 



i Funds provrdad by the above agenslai which pre for eonstructfon of Wiite trtat* 
ment faeliitles or rnterceptor sewers* oftin eountad os part of "sewtr ind watir 
programs," are included in the leqtlQn on pQllutlon Control and abatiment for 
purposes of thisana|ys|i. Funds ihown in above table an for water supply systams 
and eollectlng seweri. They are net Ineludid In tablei S-1, ^ 
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environmental research and development activities 

Sections of this analysis include funding for onvironmental .-esenrch 
Jidd^dopment actmt.es for convenience of ^ference. Funding for 
& D. mcluded m the three sections is sun„nad«d in table S=9. 

Table S-9 

Environmental Research and Development Activities 

[In mllJIoiis of dollars] 



Category 



Pollution Eontrolind 

abatement 
Selteted environmental 

protection and tn- 

hme^ment aetivitlts 
Undtratandlng, dgicrlb* 

ing, and predfeting 



Total 



Budget authority 



1971 
actual 



422 

20 
47S 



921 



1972 
iitimate 



516 

21 

SP6 



1973 
istiniatt 



599 

22 
605 



1,226 



Outlays 



1971 
aqtuil 



366 

19 
427 



1972 
ettimite 



474 

32 
497 

i.ooi 



1973 
ettimale 



SSI 

22 
SS9 



othar environmental actfyities 

The meaninf of the temi ^^enviimment^^ is still subject to widely 
w>.ng dafinit^ons. Tl.is special analysis of Federal furS^J^ 

Sini and^' activity important to environmental under, 

sta^d^ and environmental quality not included in this analysis are- 
• iinwonment education i - i^iy^ii^ are . 



Preventmg or connecting environmental degradation resulting 
ft^m pubhc works or natural resource axpldLion* ' 

• Managwient of public lands; • 

• P^ulation control and population distrib 

Federal acdvities conducted outside the United States fexceot 
that scientific activities financed under the specif SiiTS 
rency program are included) I ^ ^ 

• Activities to reduce or avoid the use of pesticides- 
Increased cost of new facilities and low po] (eg low 
^Ifurcoal) to meet pollution control standardsfand " 

• Highway beautification program. 
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appendix h 

statements on proposed 
federal actions affecting 
the environment! guidelines^ 

L Purpos£.~ThiB mernQrandum provides guidelines to Federal 
departments, agencies, and establishments for ■preparing detailed en^ 
vironmental statements on the propoials for legislation and other 
major Federal aetions significantly affecting the quality of the human 
environment as required by section 102(2) (C) of the National En^ 
vironmental Policy Act (Public Law 91^190) (hereafter **the Ace'), 
Underlying the preparation of such environmental statements is die 
mandate of both the Act and Executive Order 11514 (35 F.R, 4247) 
of March 4, 1970, that all Federal agencies, to the fullest, extent 
possible^ direct their policies, plans and prc^fams so as to meet na- 
tional environmental goals. The objective of section 102(2) (C) of 
the Act and of these guidelines is to build into the agency decliion 
making process m appropriate and careful OTnsideration of the 
environmental aipects of proposed action and to assist agencies in 
implementing not only the letter, but the spirit, of the Act This 
memorandum also provides guidance on implementation of iection 
309 of the Clean Air Act, as amended (42 U.S.C. 1857 et seg.) , 

2. PQlicy, — As early as p^sible and in all cases prior to agency 
decision concerning major action or recommendation or a favor- 
able report on lepslation that significantly affects the environment. 
Federal agencies vAU^ in consultation with other appropriate Fed- 
eral^ State, and local agencies, assess in detail the potential environ- 
mental impact in order 'that adverse effects are ayoidedj and environ- 
mental quality is restored or enhanced, to the fullest extent practi- 
cable. In particular, alternative actions that will minimize adveiie 
impact should be explored and both the long- and short-range im= 
plications to man, his physical and social sutTOundings, and to na- 

*36 Fed. Refister, 7724-^7729, Apr, 23, 1971. 
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ture^ should be evaluated in order to avoid to the fullost extent prac- 
ticable undesirable coniequences for the environment, 

3. Agency and 0MB procedures. — ^(a) PuRuant to section 2(f) 
of EKecutive Order 11514j the heads of Federal agencies have been 
directed to proceed with measuris required by siiction 102(2) (C) 
of the Act. Consequently^ each agency will establishj in consultation 
with the Council on Environmental Quality^ not later than June I, 
1970 (and^ by July I5 1971^ with respect to requirements imposed by 
revisions in these guidelines^ which will apply to draft environmental 
itatmients circulated after June 30^ ISTl)^ its own fonnal procedures 
for: (1) Identifying those agency actions requiring environmental 
statements^ the appropriate time prior to decision for the consulta- 
tions required by section 102(2) (C)^ and the agency review process 
for which environn.ental statements arc to be available^ (2) obtain'^ 
ing information required in their preparation^ (3) designating the 
officials who are to be responsible for the statementi^ (4) consulting 
with^and taking account of the comments of appropriate Federal, 
State, and local agencies, including obtaining the comment of the 
Administrator of the Environmental Protection Agencyj whether or 
not an environmental statement is prepared^ when r^uired under 
section 309 of the Clean Air Act^ as amended, and section 8 of these 
guidelines, and (5) meeting the requirements of section 2(b) of 
Executive Order 11514 for providing timely public infoimation on 
Fedefal plans , and prop*ams with environmental impact including 
procedures responsive to section 10 of these guidelines. These prcN 
cedures should be consonant with the guidelines contained herein, 
Each agency should file seven (7) copies of all such procedures with 
the Council on Environmental Quality^ which will provide advice to 
agencies in the preparation of their procedures and guidance on the 
application and interpretation of the Gouncil*s guidelines. TTie En- 
vironmental Protection Agency wll assist in resolving any question 
relating to section 309 of the Clean Air Act, as amended. 

. (b) Each Federal agency should consultj with the aasistance of the 
Council on Environmental Quality and the Office of Management 
and Budget if desired^ with other appropriate Federal agencies in 
the development of the above procedures so as to achieve consistency 
in dealing with similar activities and to assure effective coordination 
among agencies in their review of proposed activities. 

(c) State and local review of agency procedures, regiilations, and 
policies for *tfie administration of Federal programs of assistance to 
State and local governments will be conducted pursuant to pr^je- 
dures established by the Office of Management and Budget Cirt:ular 
No. A-85, For agency procedures subject to OMB Circular No. A-85 
a 30-day extension in the July 1, 1971, deadline set in section 3(a) 
is granted* 

(d) It is impeimtive *that existing mechanisms for obtaining the 
\dews of Federal, State^ and locaragenciei on propped Federal ac= 
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tions be utilized to the CKtent practicable in dealing %s'ith environ- 
inental niatters. The Office of Management and Budget will issue 
instruct ionSj as necessarVj to take full advantage of existing mecha- 
nisms (relating to procedures for handling legislationj preparation of 
budgetaiy materials^ new procedures^ water resource and other proj- 
ectSj etc.). 

4. Federal agencies i7icludcd,~Scction 102(2) (C) applies to all 
agencies of the Federal Govirnment with respect to recommenda- 
tions or favorable reports on proposals for (i) legislation and (ii) 
other major Federal actions significantly affecting the quaUty of the 
human environnient* Tho phrase "to the fullest extent possible'^ in 
section 102(2) (C) is meant to make clear that each agency of the 
Federal Government shall comply with the requirement unless ex- 
isting law applicable to the agency- s operations expressly prohibits 
or makes conipliance inipossible. (Section 105 of the Act' provides 
that "The policies and goals set forth in this Act are supplementary 
to those set forth in existing authorizations of Federal agencies,") 

5. Actions included. — The following criteria will be employed by 
agencies in deciding whether a jaroposed action requires the prepara- 
tion of an environmental statement; 

(a) "Actions" include but are not limited to: 

(i) Recommendations or favorable reports relating to legislation 
including that for appropriations. The requirenient for following the 
section 102(2) (0) procedure as elaborated in these guidelines ap- 
plies to both (i) agency recommendations on their own proposals for 
legislation and (ii) agency reports on legislation initiated elsewhere. 
(In the latter case only the agency which has primary responiibility 
for the subject nmttcr involved \vill prepare an environmental state'- 
rnent.) The Office of Management and Budget will supplement these 
general guidelines with specific instructions relating to the way in 
which the section 102(2) (0) procedure fits into its legislative clear= 
ance process; 

(ii) Projects and condnuing activities! directly undertaken by 
Federal agencies; supported in whole or in part through Federal con- 
tractSj grantSj subsidiarieSj loans^ or other fomis of funding assistance ; 
involving a Federal leascj permits license^ certificatej or other entitle- 
ment for uses 

(iii) Policy^ regulationSj and procedure-making. 

(b) The statutoiy clause '*major Federal actions significantly af- 
fecting the quality of the human environment'' is to be construed by 
agencies with a view^ to the overall, cumulative Impact of the action 
proposed (and of further actions contenipiated) , Such actions may 
be localls^cd in their impactj but if there is potential that the environ- 
ment may be significantly affected^ the statement Is to be prepared. 
Proposed actions, the environnicntal Inipact of which is likely to be 
liighly controversial^ should be covered In all cases. In considering 
what constitutes major acdon significantly affecting the environmentj 
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agencies should bear in mind that the effect of many Federal deci- 
sions about a project or complex of projects can be individually lim- 
ited but cumulatively considerable. This can occur when one or 
more agencies over a period of years puts mto a project individually 
minor but collectively major resources^ when one decision involving a 
limited amount of money is a precedent for action in much larger 
cases or represents a decision in principle about a future major course 
of action^ or when several government agencies individually make 
decisions about partial aspects of a major action. The lead agency 
should prepare an environmental statement if it is reasonable to an- 
ticipate a cumulatively significant impact on the environment from 
Federal action. "LcLd agency'' refers to the Federal agency which has 
primary authority for committing the Federal Oovemment to a 
course of action with significant environniental impact. As necessary^ 
the Council on Environmental Quality will assist in resolving ques- 
tions of lead agency determination, 

(c) Section 101 (b) of the Act indicates the broad range of aspects 
of the environ inent to be surveyed in any assessment of significant 
efTect. The Act also indicates that adverse significant effects include 
those that degrade the quality of the environment, curtail the range 
of beneficial uses of the environment^ and serve short-tennj to the dis- 
advantage of long-ternij environmental goals. Significant effects can 
also include actions which may have both beneficial and detrimental 
effectSj even if^ on balance^ the agency believes that the effect will be 
baneficiah Significant adverse effects on the quality of the human en- 
vironment include both those that directly affect human beings and 
those that indirectly affect human beings through adverse effects on 
the environment. 

(d) Because of the Act's legislative histoiyj environmental protec- 
tive regulatoiy activities concurred in or taken by the Environmental 
Protection Agency are not deemed actions which require the prepa- 
ration of environmental statements under section 102(2) (0) of the 
Act. 

6, Content of efwironmentalstatefnmt. — (a) The follo%ving points 
are to be covered : 

(i) A description of the proposed action including information 
and technical data adequate to pemnit a careful assesimcnt of en- 
vironmental impact by commenting agencies. Where relevant^ maps 
should be provided. 

(ii) The probable impact of the proposed action on the envi- 
ronmentj including impact on ecological systems such as wild 11 fo^ 
fish} and marine life, Both primaiy and secondary sipiificant con- 
sequences for the envlronnienta should be included in the analy* 
sis. For example^ the implications^ if any, of the action for popu- 
lation distribution or concentration should be estimated and an 
asoessment made of the effect of any possible cliangc in popular 
tion patterns upon the resource hmo^ including land u-sci water, 
and public services^ of the area in question. 
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(iii) Any probable adverse environmental effects which cannot be 
avoided (such as water or air pollution^ undeiirable land use patterns^ 
damage to life systems^ urban congestion^ threats to health or other 
consequences adverse to the environmental goals set^ out in section 
101(b) of the Act). 

(iv) Alternatives to tiie proposed action (section 102(2) (D) of 
the Act requires the responsible agency to "study, developj and 
describe appropriate alternative to recommended counes of action 
in any proposal which involves unresolved conflicts concerning alter- 
native uses of available resources"). A ri^mus explomtion and ob- 
jective evaluation of alternative actions that might avoid some or all 
of the adveree environmental effects is essentiaU Sufficient analysis 
of such Sterna tives and their rosts and impact on the environment 
should acccmpany the pr^osed action through the agency review 
process in order not to foreclc^e prematurely options which might 
have less detrimental effect, 

(v) The relationship between local short-term uses of man's en- ' 
vironment and the maintenance and enhancement of long-tenn pro- 
ductivity. This in essence requires the agency to assess the action for 
cumulative and long-term effects from the perspective that each 
feneration is trustee of the environment for succeeding generations, 

(vi) Any irreversible and irTetrievable commitments of resources 
which would be involved in the proposed action should it be imple- 
mented. This requires the agency to identify the ertent to which the 
action curtails the range of beneficial uses of the environment. 

(vii) Where appropriatej a discussion of problems and objections 
raised by other Federal^ State^ and locr' agencies and by private or= 
ganizations and individuali in the review process and the diipMition 
of the issu^ involved. (The .action may be added at the end of the 
review process in the final text of the environmental statement.) 

(b) With respect to water quality aspecte of the propwed action 
which have been previouily certified by the appropriate State or in- 
testate oi^anization as being in substantial ^mpliance with applica- 
ble water quality standardsj the comment of the Environmental 
Protection Agency should also be requested. 

(c) Each environmental statement should be pi^ared in accorf» 
ance with the precept in section 102(2) (A) of the Act that all ^en^ 
cies of the Federal Goverament utilize a systematic, interdisciplinary 
approach which will insure the integrated use of the natural and 
sodal sciences and the environmental design arts in planning and 
decisionmaking which may have an impact on man'S en^ronmenti 

(d) WTiere an agency follows a practice of declining to faTOr an 
alternative until public hearinp have been held on a proposed action^ 
a draft environmental statement may be prepared and circulated in- 
dicating that two or more alternatives are under consideration, 

(e) AppendiK 1 prescribes the form of the iummary sheet which 
should accompany each draft and final en^ronmental statement. 
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7i Federal agmcies to be consulted in connection with preparation 
of environmental statement^—h Federal agency considering an action 
requiring an environniental statementj on the basis of: (i) A draft 
envirDnmental statement for which it takes responsibility^ or (ii) 
comparable information followed by a hearing subject to the provi- 
siom of the Administrmtive Procadure Act^ should consult \vithj and 
obtain the comment on the environmental impact of the action ofj 
Federal agencies with jurisdiction by law or special expertise with 
respect to any environmental impact involved.. These Federal agen^ 
cies include components of (depending on the aspect or aspects of the 
environment) : 

Adviioiy Council on HisEoric Preservation, 
Department of Agriculture. 
Department of Commerce. 
Department of Defenie. 

Dapartment of Healthy Education^ and Welfare, 
Depariinent of Housing and Urban Development. 
- Department of the Interior. 
Departinent of State. 
Department of Traniportation, 
Atomic Energy Commission. 
Federal Power Commiiiion. 
Environmental Protection Agency, 
Office of Economic Opportunity. 

For actions specifically affecting the en\dronment of their gei^raphic 
jurisdictioni^ the following Federal and Federal-State agencies are 
also to be consulted : 

Tenneisee Valley Authority^ 
Appaladiian Regional Oommiision, 
National Capital Plajining Geminiision, 
Delaware River Basin Commiaiion, 
Susquehanna River Baiin Commission. 

Agencies seeking comment should detemiine which one or more of 
the above listed agencies are appropriate to consult on the basis of the 
areas of expertise identified in appendix 2 to these guidelines. It is 
reconimended : (i) That the above listed departments and agencies 
establish contact pointSj which often are most appropriately regional 
offices, for providing commenti on the environmentai statements^ and 
(ii) that department from which comment is solicited coordinate 
and consolidate the comments of their component entities, The re^ 
quirement in s^tion 102(2) (C) to obtain comment fiom Federal 
agenciK having jurisdiction or special expertise is in addition to any 
specific statutory obligadon of any Federal agency to coordinate or 
consult \^th any other Federal or State agency* Agencies seeking com- 
ment may ^tabliih time limits of not less than thirty (30) days for 
reply^ after which it may be presumed, unless the agency consulted 
requests a specified extension of time^ that the agency consulted has 
no comment to make. Agencies seeking comment should endeavor 
to comply with requests for extensions of time of up to fifteen (15) 
dayi. 
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8. Interim EPA procedures for implementation of section 309 of 
ths Clean Air Act, as amended.~{^) Section 309 of the Clean Air 
Act, as amendedi provides : 

Sec, 309, (a) Thd Administrator ihall re%*iew and comment in writlnf 
on the environmental impact of any niatter relating to duties and responsibilU 
ties granted pursuant to this Aet or other proviiions of the authority of the 
Administmtor, contained In any (1) legislation propoied by any Federal 
department or agency, (2) newly authorised Federal projects for construction 
and any tnajor Federal agency action (other than a project for construction) 
to which lection 102(2) (0) of Public Law 91=190 applies, and (3) proposed 
regulatiQns pubiuhed by any department or agency of the Federal Govern- 
ment Such written commpnt shall be made public at the conclusion of any such 
review, 

(b) In the event the Administrator determines that any such legislation, 
action^ or regulation h unsatisfactory from the itandpoint of public health or 
welfare or environmental quality, he shall publish his detemiination and the 
matter shall be referred to the Council on Invironrnental Quality. 

(b ) Accordingly, wherever an agency action related to air or %vater 
qualityj noise abatement and control, pesticide regulation, solid waste 
disposal, radiation criteria and standards, or other provisions of the 
authority of the Administrator if the Environmental Protection 
Agency is involved, including his enforcement authority. Federal 
agencies are required to submit for review and comment by the Ad- 
ministrator in writing: (1) Proposals for new Federal construction 
projects and other major Federal agency actions to which section 102 
(2) (C) of the National Environmehtal Policy Act applies, and (ii) 
propo^d legislation and regulations, whether or not section 102(2) 
(C) of the National Environmental Policy Act applies, (Actions re- 
quiring review by the Administrator do not Include litigation or en- 
forcement proceedings.) The Administrator's comments shall con- 
ititute his comments for the puiposes of both section 309 of the 
Clean Air Act and section 102(2) (C) of the National Environmental 
Policy Act. A period of 45 days shall be allowed for such review. The 
Administrator's written comment shall be fumished to the responsi- 
ble Federal department or agency, to the Council on Environmental 
Quality and summarized in a notice published in the Federal Register. 
The public may obtain copies of such comment on request from the 
Environmental Protection Agency* 

9, State and local r^^z'cw^.— Where no public hearing has been held 
on the proposed action at which the appropriate State and local 
review has been invited^ and where review of the environmental im- 
pact of the proposed action by State and local agencies authorized to 
develop and enforce environmental standards is relevant^ such State 
and local review shall be provided as follows: 

(a) For direct Federal development projects and projecti assisted 
under programs listed in attachment D of the Office of Management 
and Budget Circular No. A^95, review of draft environmental state- 
ments by State and local governments will be through procedures set 
forth under part 1 of Circular No, A=95. 
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(b) Where these procedures are not appropriate and where a pro- 
posed action affects mattsrs within their jurisdictionj review of the 
draft environmental statement on a propped action by State and 
local agencies authorized to develop and enforce environmental 
standards and their comments on the environmental impact of the 
proposed action may be obtained directly or by distributing the draft • 
environmental statement to the appropriate Statej regionalj and j 
metropolitan clearinghouses unless the Governor of the State in- ''■ 
volved has designated some other point for obtaining this review, 

10, Use of statements in agency review processesj distribution ^ 
to Council on Environmental Quality^' availability to pub lie. ~ (a) ] 
Agencies will need to identify at what stage or stages of a series of 
actions relating to a particular matter the environmental statement J 
procedures of this directive will be applied. It will often be necessary ' 
to use the procedure both in the development of a national program | 
and in the review of proposed projects within the national pr^ram. : 
Howeverj where a grant-in-aid program does not entail prior ap- | 
proval by Federal agencies of specific projects the view of Federals ] 
State, and local agencies in the legislative process may have to suffice, \ 
The principle to be applied is to obtain views o£ other agencies at \ 
the earliest feasible time in the development of program and project 'I 
proposals. Care should be exercised so as not to duplicate the J 
clearance process^ but when actions being considered differ signifi- V 
cantly from those that have already been reviewed pursuant to seC" 1 
tion 102(2) (C) of the Act an environmental statement should be i 
provided* ;| 
(b) Ten (10) copies of draft environmental statemente (when | 
prepared) 3 ten (10) copies of all comments made thereon (to be | 
forwarded to the Council by the entity making comment at the i 
time comment is forwarded to the responsible agency) 3 and ten (10) J 
copies of the final text of environmental statements (together with o 
all comments received thereon by the responsible agency from Fed- . \ 

eral, Statej and l^al agencies and from private organizations and in- j 
dividuals) shall be supplied to the Council on Environmental Quality ^ 
in the Executive Office of the President (this will serve as making en^ | 
vironmental statements available to the PrMident) . It is important | 
that draft environmental itatements be prepared and circulated for .| 
comment and furnished to the Council early enough in the agency ) 
review process before an action is taken in order to permit meanings | 
ful consideration of the environmental issues involved. To the max- } 
imum extent practicable no administrative action (i.e.3 any proposed J 
action to be taken by the agency other than agency proposals for j 
legislation to Congress or agency reports on legislation) subject to 1 
section 102(2) (0) is to be taken sooner than ninety (90) days after | 
a draft environmental statement has been circulated for commentj | 
furnished to the Council and, except where advance public disclosure | 
will result in significantly increased costs of procurement to the Gov j 
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ernment, ma^e available to the public pursuant to theie guidelinesi 
neither should such administmtlve action be taken iopner than thirty 
(30) days after the final text of an environmental statement (to» 
gether with commente) has been made available to the Coimcil and 
the public. If the final text of an environmentel statement is filed 
within ninety (90) da>^ after a draft statement has been circulated 
for comment, furnished to the Council and made public pursuant 
to this section of these guidelines, the thirty (30) day period and 
ninety (90) day period may run concurrently to the extent that they 



(c) With respect to recommendations or reports on proposals for 
legislation to which section 102(2) (C) appUes, the final text ctf the 
environmental statement and commenti thereon should be avdlable 
to the Congress and to the public in support of the proposed legisla- 
tion or report. In cajes where the scheduling of congressional hear- 
ings on recOTimendations or reports on proposals for le^slation which 
the Federal agency has forwarded to the Congress does not allow 
adequate time for the completion of a final text of an environmental 
statement (togefher with comments), a draft environmental state- 
ment may be furnished to the Congress and made available to the 
public pending transmittal of the comments as received and the final 
text, 

(d) Where emergency circumstances make it necessary to take an 
action with significant environmental impact without observing the 
provisions of these guidelines concerning minimum periods for 
agency review and advance availability of environmentarstatements, 
the Federal agency proposing to take the action should consult with 
the Coimcil on Environmental Quality about alternative arrange^ 
ments. Similarly, where there are overriding considerations of ex- 
pense to the Government or impaired program effeetivineKj the 
responsible agency should consult the Council concerning appropri- 
ate modifications of the minimum periods. 

(e) In accord with the policy of the National Environinental 
Policy Act and Executive Order 11514 agencies have a responsibility 
to develop procedures to insure the full^t practicable provision of 
timely public infomiation and underatanding of Federal plans and 
programs with environmental impact in order to obtain the views of 
interested parties/ These procedures shall include/ whenever appro.' 
pnate, provision for public hearings, and shall provide the public 
with relevant infomadon, including infomiation on alternative 
coui^s of action. Agencies which hold hearings on proposed admin- 
istrative actions or legislation should make the dritft nnvironmental 
statement available to the public at least 15 days prior to the time of 
the relevant hearings except where the agency prepares the dmft 
statement on the basis of a hearing subject to the Administrative Pro- 
cedure Act and preceded by ad^uate public notice and information 
to identify the issues and obtdn the comments provided for in sections 
6 to 9 of these guidelines. 
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(f) The agency which prepared the environmental statement is 
rKponsible for making the statement and the cwiiments received 
available to the public pureuant to the provisions of the Freedom of 
Information Act (5 U.S.C.^ sec, 552) ^ without regard to the exclU'- 
sion of interagency memoranda when such memoranda transmit com- 
ments of Federal apncies listed in section 7 of these guidelines upon 
the environmental impact of proposed actions subject to section 102 
(2)(C). , 

(g) Agency procedures prepared pursuant to section 3 of these 
guidelines shall implement these public infomiation requirements and 
shall include arfangements for availability of environmental state- 
ments and comments at the head and appropriate regional offices of 
the responsible agency and at appropriate State^ regional, and metro- 
politan clearinghouses unless the Governor of the State involved 
designates ionie other point for receipt of this infomiation. 

11. Application of section 102{2) (C) procedure to existing proj- 
ects and programs.— To the maximum eKtent practicable the section 
102(2) (C) procedure should be applied to further major Federal 
actions having a significant effect on the environment even though 
they arise from prDjects or programs initiated prior to enactment of 
the Act on January 1970. Where it is not practicable to reassess the 
basic course of aotionj it is still important that further incremental 
major actions be ihaped so as to minimize adverse environmental con- 
sequences. It is also important in further action that account be taken 
of environmental consequences not fully evaluated at the outset of 
the projeot or prograni. 

12* Supplementary guidelines^ evaluation of prQcedtires.~{B.) The 
Council on Environmental Quality after exmiining environmental 
statements and agency procedures with respect to such statements will 
issue such supplMnents to these guidelines as are necessary. 

(b) Agencies continue to assesi their ex^rience in the imple- 
mentation of the section 102(2) (C) provisions of the Act and in 
confonning with these guidelines and report thereon to the Council 
on Environmental Quality by December 1, 197L Such reports should 
include an identification of the problem areas and suggestions for 
reviiion or clarification of these guidelines to achieve effective co- 
ordination of views on environmental aspects (and alternativeij where 
appropriate) of proposed actions without imposing unproductive ad- 
ministrative procedures, 

Russell E. Train, 

Chairman* 
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appindix i 

A summary sheet should accompany e&dh cnvlronmsntal statement sub* 
mittDdj coniistinf of no more than one page, and covering the fallowing 
iteniij 

(Check one) ( ) Draft, ( ) Final Environmental Statement, 
Name of Responsible Federal Agency (with name of operatinf division 
where appropriate). 

1. Name of Action, (Check one) ( ) Administrative Action, ( ) Legis- 
lativo Active. 

2. Brief description of action indicating what States (and counties) par* 
ticularly affected, 

3, Summan^ of environmental impact and adverse environmental effects. 

4. List alternatives considered, 

5, a. (For draft itatements) List all Federal^ State^ and local aiencies 
from which comments have been requested, 

(For final itatenieny) Lilt all Federal, State, and local afencles and 
other sources from which written comments have been received. 

6, Dates dmft statement and final statement made available to Council on 
Environmentai Quality and public* 

appendix il — federal agenciis with Jurisdietion by law or ipeciil 
expertfii to comment on various types of environmental 
Impacts 

air 

air quility md air poHutlon control 

Dapartment of Africulture: Forest Service (effects on vegetation), 
pepartment of Healthy Education, and Welfare (iiealth aspects). 
Environmental Protection Agency: Air Pollution Control Office, 
Department of the Interior: 

Bureau of Mines (fossil and gaseous fuel combustion ). 

Bureau of Sport Fisheries and Wildlife (wildlife) , 
Department of Traniportation i 

Assistant Secretary for Systems Development and Technology (auto 
emission). ^ 

Coast Guard (vessel emissions) . 

Federal Aviation Administmtion (aircraft emissions). 

weather modlflcition 

Department of Commftfce: National Oceanic and Atmospheric Admims= 
tration. 

Department of Defense: Department of the Air Force. 
Department of the Interior: Bureau of Reclamation. 

ener^ 

tnvlronmintal asptcts of electric energy feneration and transmiislon 

Atomic Energy Commission (nuclear power). 
Environmental Protection Afencyi 
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Water Quality Offiee. 
Air Pollution Control Office. 
Depar&nent of Agricultures Rural Electrification Administration (rural 
araaa) . 

Department of Defense' Army Corps of Engineers (hydro^facilities). 
Federal Power Commisiion (hydro-facilitiea and transmission lines), 
Department of Housing and Urban Developrnent (urban areas). 
Department of the Interior-^(facilities on Government lands), 

natural gas energy developmentp tranimissloni and generation 

Federal Power Commission (natural gas productionj transmissioni and 
supply). 

Deparbnent of the Interior* 
Geological Survey, 
Bureau of Mines._ 

hizarddui lubitancti 

toxic materia li 

Department of Commerce: I^^ational Oceanic and Atmospheric Admlniitra- 
tion. 

Department of Healthy Educationj and Welfare (health aspects), 
Environniental Proteotion Ag cncy* 
Department of Agriculture; 

Agricultural Research Service, 

Consumer and Marketing Service. 
Department of Defense. 

Department of the Interior: Bureau of Sport Fisheries and Wildlife, 

piiticldes 

Department of Agriculture i 

Agricultural Research Service (biological controls^ food and fiber produc- 
tion), 

Consumer and Marketing Service. 

Forest Service, 
Department of Commerce i 

National Marine Fisheriei Service, 

National Oceanic and Atmospheric Administration, 
Environmental Protection Agency^ Office oi Pesticides 
Department of the Interiors 

Bureau of Sport Fisheries and Wildlife (effects on fish and wildlife). 

Bureau of Land Management, 
Department of Healthj Educationj and Welfare (health aspects). 

herbleldei 

Department of Agricultures 

Agricultural Research Service, 

Forest Service, 
Environmental pTotection Agency r Office of Peitieidei. 
pepartment of Health, Educations and Welfare (health aspects) , 
Department of the Interiors 

Bureau of Sport Fisheries and Wildlife, 

Bureau of Land Manai ement. 

Bureau of Reclamation, 

trinsportition and handling of hazardoui tnaterials 

Department of Commerce: 
Maritime Administration, 
National Marine Fisheries Service, 

National Oceanic and Atmospheric Administration (impact on marine 
life). 
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Department of Defense i 

Armed Servicei Exploiive Safety Board, 

Army Corps of Engineers (navigable waterwayi). 
Department of Healthy Educationj and Welfares Office of the Surgeon 
General (health aspocts). 

Department of Transportation? 

Federal Highway Administration Bureau of Motor Carrier Safety. 

Coast Guard, 

Federation Railroad Administration, 
Federal Aviation Administration. 

Assistant Secretary for Systemi Development and Technology. 

Office of Hazardous Materials, 

Office of Pipeline Safety, 
Environmental Protection Agency (ha^rdous substances), 
Atomic Energy Commission (radioactive iubitances). 

land use end managaniint 

coastal ireas' wetlindi, eituirieip wattrfowl refugiSp and b€i€h€S 
Department of Africulturei Foreit Service. 
Department of Commerce: 

National Marine Fisheriei Service (impact on marine life). 
National Oceanic and Atmospheric Adminiitratian (impact on marine 
hfe). 

Department of Transportadon : Coast Guard (bridgeij navifation). 
Department of Defenses Army Corps of Engineers (beacheSj dredge, and flH 
pennitSj Refuse Act peiroits) , 
Department of the Interior: 

Bureau of Sport Fisheries and Wildlife, 

National Park Service. 

U.S, Geolof ical Survey (coastal geology) . 

Bureau of Outdoor Recreation (beaches) , 
Department of Agriculturei Soil Conservation Service (soil stabilityj hy= 
droiogy) . 

Environmental Protection Agency i Watar Quality Office, 
historic and arshtolsgleal sites 

Department of the Interior: National Park Service. 

Advisory Council on Historic Preservation, 

Department of Housing and Urban Development (urban areas) , 

flood plaini and watarihedi 

T^^pairtment ef Agriculture: 
•Agricultural Stabilisation and Research Servics. 

Soil Conservation Service. 

Forest Service. 
Departinent of the Interior. 

Bureau of Outdoor Recreation, 

Bureau of Reclanaation, 

Bureau of Sport Fisheries and Wildlife, 

Bureau of Land Measurement. 

U,S, Geological Survey, 
Departaient of Housing and Urban Development (urban areas) . 
Department of Defense r Army Corps of Engineers. I 

mlnifil land raelamation 

Appalachian Regional Commt^ion, 
Department of Agriculture? Forest Service, 
Deparbnent of the Interior*. 

Bureau of Mines. 

Bureau of Outdoor Recreation. 
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Bureau of Sport Fbheries and Wildlife. 
Bureau df Land Management, 
U.S. Geological Survejr. 
Tennessee Vallg^ Authority. 

parks, forest; and outdoor racrtatlon 

DepErtment of Agriculture! 

Forest Ser\dce. 

Soil Conservation Service, 
Department of the Interiors 

Bureau of Land Manaf amant, 

National Park Sarvice. 

Bureau of Outdoor Recreation. 

Bureau of Sport Fliheries and Wildlife, 
Department of Dafense^ ATmy Corps of Enfinaeri, 
Department of Houiinf and Urban Development (urban areas) . 

soil and plant life, iedlmentatlon, erosioni and hydrologlc condltloni 

Department of Agriculture: 
Soil Coniervation Service, 
Agricultural Research Service, 
Forest Service. 

Department of Defeniei Army Corps of Engineers (dredfinfj aquatii 
plants). j 

^ Departmgnt of Oomnierce: National Oceanic and Atmospheric Adminiitra 
tion. 

Department of the Interior! 
Bureau of Land Management, 
Bureau of Sport Fisheries and WildUft. 
Geolo^cal Survey. 
Bureau of Reclamation, 

nolle 

noise control and abatement 

Dapartment of Health, Educationj and Welfare (health aspects). 

Department of Commefcei National Bureau of Standards. 

Department of Transportations 

Assistant Secretary for Systems Development and Technology, 
Federal Aviation Administration (Office of NoUe Abatement) . 

Environmental Protection Agency (Office of Noise) . 

pepartment of Housing and Urban Devalopment (urban land use aspcctii 
buildinf materials itandardi). 

physlologleal hialth and human well being 
Qhemleal contamination of food produets 

pepartment of Agricultures Coniumer and Marketinf Service. 

Department of Healthy Education, and Welfare (health aspects) . 

Environmental Protection Agency: Office pf Pesticides (economic poiaons), 
food addltlvei and food ianltation 

Department of Health, Education, and Welfare (health aipects). 

Environmental Protection Agency s Office of Pesticides (economic poisons^ 
e.g,3 pesticide residues). 

Department of Agriculture: Consumer MaFketinf Service (meat and poul- 
try products) . 

microbiological contamination 

Department of Healthy Education, and Welfare (haalth aipecte). 
radlitlon and radrologlcal health 

Depaftment of Commerce f National Bureau of Standardi. 
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Atornlc Energy Commission. 

Environmental Proteetion Agency: Office of Radiation. 
Department of the Intcriort Bureau of Mines (uranium minei), 

ianitation and waste systems , 
Department of Health, Educationj and Welfare (health aipects). 
Department of Defense: Army Corps of Engineers, 
Environmental Proteetion Agency- 

Solid Waste Office. 

Water Quality Office. 
Department of Transportation: U.S» Coast Guard (ship sanitation). 
Department of the Interior: 

Bureau of Mines (minQral waste and recycllngj mine acid wastes, urban 
solid wastes) , 

Bureau of Land Management (solid wastes on public lands). 
Office of Saline Water (dcmineralimtion of liquid wastes). 

shelffiih ianitation 

Department of Commerce: 

National Marine Fisheriei Service, 

National Oceanic and Atmospheric Administration. 
Department of Healthy Education_j and Welfare (health aspects). 
Environmental Protection Agency^ Office of Water Quality^ 

transportation 
alrquallt]^ 

. Environmental Protection Agency: Air Pollution Control Office, 
Department of Transportatisn: Federal Aviation Administration, 
Department ' the Interior: 
Bureau of Outdoor Recreation, 
Bureau of Sport Fisheriei and Wildlife, 
Department of Commerce: National Oceanic and Atmospheric Administra- 
tion (-meteorological conditions), 

water quality 

Environmental Protection Agency: Office of Water Quality, 
Department of the Interior: Bureau of Sport Fisheries and Wildlife. 
Department of Commerce: National Oceanic and Atmospheric Administra- 
tion (impact on marine life a^nd ocean monitoring). 
Department of Defense: Army Corps of Engineers. 
Department of Transportation: Coast Guard, 

urban 

cpngestiQn in urbin areasp hQUifngand building dliplaccment 

Department of Transportation : Federal Highway Administration. 
Office of Economic Opportunity, 
Department of Housing and Urban Development, 
Department of the Tnterior: Bureau of Outdoor Recreation* 
environmental effects with special impact In low^income neighborhoods 
Department of the Tnterior: National Park Service. 
Office of Economic Opportunity. 

Department of Housing and Urban Development (urban areas). 
Department of Commerce (economic development areas) , 
Economic Development Administration, 

Department of Transportation: Urban Mass Transportation Administra- 
tion, 

rodent control 

Department of Healthj Education^ and Welfare (health aspects). 
Department of Housing and Urban Development (urban areas). 



418 



urban planning 



Depnrlmcnt of Transportation : Federal Highway Administration, 
Department of Homing and Urban Developmont. 
Envlronmontal Protection Agency, 
Departmont of the Interior: 
Geolsgieal UurvQy, 
Bureau of Oiitdoor Recreation, 
Department of Commerces Eeonomic Dcvelopmnnt Administration, 
water 

water qtlallty and water pollution control 

Department of Agriculture i 

Soil Conservation Service* 

Forest Sorvdce, 
Department of the Interior, 

Bureau of Reclamation. 

Bureau of Land Management* 

Bureau of Sport Fisheries and Wildlife, 

Bureau of Outdoor Recreation, 

Gcologieal Survey* 

Office of Saline Water, 
Environmental Protection Agency: Water Quality Office, 
Department of Healthy Education^ and Welfare (health aspectE)* 
Department of Defense i 

Army Corps of Engineers. 

Department of the Navy (ship pollution control). 
Department of Transportation Coast Guard (oil spillsj ship sanitation). 
Department of Commerce; National Oceanic and Atmospheric Adminiitra- 
tioni 

marine poNution 

Department of Commerce ^ National Oceanic and Atmospheric Adminiitra- 
tion. 

Department of Transportation ; Coast Guard, 
Department of Defense: 

Anny Corps of Engineers, 

Office of Oceanographer of the Navy* 

river and canal regulation and stream channelization 

Department of Agriculture: Soil Conservation Service* 
Department of Defenici Anny Coips of Engineers, 
Department of the Interior ^ 

Bureau of Reclamation, 

Geological Survey* 

Bureau of Sport Fisheries and Wildlife* 
Department of Transportation: Coast Guard. 

wildlife 

Environmental Protection Agency. 
Department of Agriculture.' 

Forest Service, 

Soil Conservation Service. 
Department of the Interior: 

Bureau of Sport Fisheries and Wildlife. 

Bureau of Land Management, 

Bureau of Outdoor Recreation* 
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iilectad federal agency offices for receiving and coordinating 

comments upon environmental Impact statements 

advisory counell on historic preservation 

Robert Garvey, Executive Director^ Suite 618, 801 19th Street NW.^ Waih- 
ington, D.C. 20006, 343-8607. 

^ department of agriculture 

Dr, T.C. Byerly, Office of the Seeretiry, Washington, D.C, 20250, 388^ 
7803. 

appalachlan regional commlsiion 

Orville H, Lerchj Alternate Federal Co-Chairman, 1666 Connecticut Ave- 
nue NW,j Washington, D,C, 20235, 967=4103. 

atomla energy Qommisslon 

For nonrefulatory matters i Joseph J. DiNunnOj Director, Office of En- 
vironmental Affairs, Waihinfton, D,C, 20545, 973-5391. 

For regulatory matteri: Lester R. Rogers, Director, Diviiion of Rmdiation 
and Environmental Protection, Washinf ton, D.C. 20545, 973-7376, 

civil aeron a titlci board 

Warren Sharfmanj Legal Division, Washington, D.G. 20428, 382-4356. 
department of the army (corps of engineir j) 

Goh William L. Barnes, Executive Director of Civil Works, Office pf tlie 
Chief of Engineer, Washington, D.G. 20314, 693=7168, 

department of cemmerca 

Dr. Sydney R, Galler, Deputy Assistant Secretary for Environmental Affairs, 
' Washington, D.G. 20230, 967-4335. 

depirtment of defense 

John Busterud, D-sputy Asditant Secretary, Environmental Quality, The 
Pentagon, Washington, D.G, 20301, 695^5030. 

delaware river bailn commlsilon 

W. Brinton Whitall, Sicre^^ry, Post Office Box 360, Trenton, N.J. 08603, 
609-883-9500. 

envlronmentil protection agency 

Sheldon Meyers, Director, Office of Federal Activities, Washing ton, D.G. 
20460, 755=0920. 

federal power commlsilon 

Frederick H, Warren, Commission's Adviior 'in Environmental Quality, 
441 G Street NW., Waihington, D.C, 20426, 38&^6084. 
general servleei admlnlitratlon 

Rod Kreger, Deputy Adminiitrator, General Services Adminiitration, Waih* 
ington, D,C,' 20405, 343-5077, 

Alternate contact i Aaron Woloshinj Director, Office of Environmental Af- 
fairi. General Services Administmtion— ADF, 343-4161. 
dipartment of healthy education » and welfare 

Dr. Merlin K. Duval, Assistant Secretary for Health and Science Affairs; 
HEW North Building, Waihington, D.G, 20202, 963-4254. 
department of houilng and urban development ^ 

Smuel C, Jackson, Assistant Secretaiy for Community Planning and 
Development] Washington, D.G. 20410, 755-6736. 
departmint of the Inttrtor 

Bruce Blanchard, Director, Environmental Project Reviewj Washington, 
D.G. 20240, 343-^3891. 
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interstate eommiree cemmliiion 

Fritz Kahn, General Couniel, Washington^ D.Q 20423, 343-4831. 
nitional aeronautl§s and space admlnlitratlon 

national iclenco founditlon 

Alfred Eggirs, Asiistant Director, Research Applied to National Needs, 
Washington, D,G, 20550, 632=7424, 

tennessae valley authority 

^ _Or^^rancis Gartrell, Director of Environmental Research and Development 
720 Edney Building, Chattanooga, Tenn, 37401, 615=755-2002. 
department of transportation 

' u ^^^^ 9;. ^}^^^^^ ^^^^S Asiistant Secretary for Environment and Urban 
bystemi, Washington^ D.C, 20590, 426=4563, 

department of treaiury 

D.aloSMatS 797'''''^''' ^"^^'^'^ Washington, 

department of state 

A^^"^" S""-^? J^'* ^P^-^^^ Assistant to the Secretaiy for Environmental 
Affairs, Washington, D,C. 20520, 632-7964. 

_ ' Contact the Assistant Secretary with regard to environmental impacts of 
iegisJation, policy statements, program regulations and procedures, and prec- 
edent^making project decisions. For all other HUD consultation, contact 
the HUD Regional Administrator in wh^e jurisdiction the project lies aj 
fDllowsr ^ * * 

James J, Bany, Regional Administrator I, Attention.- Environmental 
Clearance Officer, Room 405, John F, Kennedy Federal Building, Boston 
Mass. 02203, 617-223-4066. ^eston, 
S. William Green, Regional Administrator II, Attention- Environmental 
(jlearance Officer, 26 Federal Plaza, New Yoric, N,Y. 10007, 212^264=8068. 

Warren P. Phelan, Regional Adminiitrator III, Attention! Environmentai 
CJearance Officer, Curtis Building, Sixth and Walnut Streets, Philidelphia. Pa 
19106,215^597=2560. . - 

Edward Baxter, Regional Administrator IV, Attentions Environmental 
Clearance Officer, Peachtree^Seventh Building, Atlanta, Ga, 30323, 404-526- 
, 5585. 

George VavouHs, Regional Administrator V, Attention: Environmental 
Clearance Officer, 360 North Michigan Avenue, Chicago, Ilh 60601 312-^ 
353—5680, * 

Richard LJMoi^an, Regional Administrator VI, Attentions Environmental 

T. Merley, Jr., Regional Administrator VII, Attentions Environment 
tal Glearance Officer, 911 Walnut Street, Kansas City, Mo. 64106 816=374- ^ 
2661. ' 

Robert C. Rosenheim, Regional Adminiitrator VIII, Attention^ Environ- 
mental Glearance Officer, Samsonite Building, 1051 South Broadway Denver 
Colo. 80209, 303=837-4061. 

Robert H. Bdda, Regional Administrator IX, Attention- Environmental 
L.Iear«ice Officer, 450 Golden Gate Avenue, Post Office Box 36003 San 
Frwicisco, Calif. 94102, 415=556-4752. " * ' ' 

Oscar P. Pedeoon, Regional Administrator X, Attention: Environmental 

^a/voo® -^^^ ^^"^ 2^^* Arcade Plwa Building, Seattie, Wuh. 9810L 
2Q6--583— 5415, 
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executive order 11643, 
environmental safeguards on 
activities for animal damage 
control on federal lands, 
february 8, 1972 

By virtue of the authority veited in me as President of the United 
StaV 'I and in furthemnce of the purpoies and policies of the Na- 
tioT J Environmental Policy Act of 1969 (42 UJ.C. 4321 et seq.) 
and the Endangered Species Conservation Act of 1969 (16 U.S.C. 
668aa) ^ it is ordered as follows : 

section 1, policy— It is the policy of the Federal Goveniment to 
(1) restrict the use on Federal lands of chemical toxicajits for the 
purpose of killing pr^atory mammals or birds; (2) restrict the use 
on such lands of chemical toxicants which cause any secondary poi- 
soning effects for the purpose of killing other mammalSg birds^ or 
reptiles; and (3) restrict die use of both such types of toxicants in 
any Federal programs of mammal or bird damage control that may 
be authorized by law. All such mammal or bird damage control pro- 
grams shall be conducted in a manner which contributes to the main- 
tenance of environmental quality^ and' to the conservation and 
protection^ to the greatest degree possible^ of the Nation's wildlife 
resources, including predatory animals, 
section 2, definitloni^ — ^As used in this order the term: 

(a) "Federal lands" means all real property owned by or leased 
to the Federal Govemmentj excluding (1) lands administered by 
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the Secretary of the Interior pursuant to his trust rasponsibilities for 
Indian afTairs, and (2) real property located in metropolitan areas. 

(b) ^"Agencies" means the departments^ agencies^ and establish- 
ments of the executive branch of the Federal Government. 

(c) "Chemical toxicant'' means any chemical substance which^ 
%vhcn ingested, inhaled, or absorbed^ or when applied to or injected 
into the bodyj in rclati%^ely small amounts, by its chemical action may 
cause significant bodily malfunction^ injury, illness^ or deathj to ani- 
mals or man. 

(d) "Predatory niammal or bird'" means any mammal or bird 
which habitually preys upon other animals or birds, 

(e) "Secondary poiioning effect" means the result attributable to 
a chemical toxicant which, after being ingested^ inhaWj or absorbed, 
or when applied to or injected intOj a mammalj bird, or reptile j i| re- 
tained in its tissue or othersvise retained in such a manner and quan- 
tity that the tissue itself or retaining part if thereafter injested by man, 
mammalj bird, or reptile^ produces the effects set forth in paragraph 
(c) of this section. 

(f ) ""Field use" means on lands not in, or immediately adjacent tOj 
occupied buildings, 

section 3. restrlctioni on use of chemical toxicants— (a) Heads 
of agencies shall take such action as is necessary to prevent on any 
Federal lands under their jurisdiction^ or in any Federal program of 
mammal or bird damage control under their jurisdiction * 

( 1 ) the field use of any chemical toxicant for the purpo^ of kilU 
ing a predatory mammal or bird ; or 

(2) the Held use of any chemical toxicant which causes any sec- 
ondary poisoning effect for the purpose of killing mammalSj birdSj or 
reptiles. 

(b) Notwithstanding the provisions of subsection (a) of this sec- 
tion ^ the head of any agency may authorize the emergency use on 
Federal lands under his jurisdiction of a chemical toxicant for the 
purpose of killing predatoiy mammals or^ birds^ or of a chemical toxi- 
cant which causes a secondary poisoning effect for the purpose of 
killing other mamnialsj birdsj or reptileij but only if in each specific 
case he makes a written findings following consultation with the 
Secretaries of the Interior^ Agriculture^ and Healthj Education^ and 
Welfare, and the Administrator of the Environmental Protection 
Agancyj that any emergency exists that cannot be dealt with by means 
which do not involve use of chemical toxicants^ and that such use is 
essential: 

( 1 ) to the protection of the liealtji or safety of human life| 

(2) to the preservation of one or more wildlife species threatCT«3 
with extinction, or likely within the foreseeable future to become so 
threatened; or 

(3) to the prevention of substantial irretrievable damage to na- 
tionally significant natural resources* 
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section 4. rulis for Implementation of order— Heada of agandei 
shall issue such rules or regulations as may be necessaty and appro- 
priate to carry out the provisions and policy of this order. 

EjGHARD Nixon. 

The White House 
February 8^ 1972 
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appendix j 



executive order 11644, 
use of off -road vehicles 
on the public lands 
february 8, 1972 

An estimated 5 million off-road recraational vehicies^motorcycleij 
minibikeSj trail bikeSj snowmobiles^ dunebuggies^ all^terrain vehicles, 
and others— are in use in the United States todays and their popu= 
larity continuis to increase rapidly. The widespread use of such 
vehicles on the public land i^qf ten for legitimate purposes but also 
in frequent conflict with ^vise land and resource managament prac- 
tices environmental values^ and other types of recreational activity- 
has demonstrated the need for a unified Federal policy toward the 
use of such vehicles on the public lands. 

NoWj therefore^ by virtue of the authority vested in me as Presi- 
dent of the United States by the Constitution of the United States 
and in furtherance of the purpose and policy of the National Environ- 
mental Policy Act of 1969 (42 U.S.C. 4321), it is hereby ordered as 
f ollo\vs • 

sictlon 1, purpose— It is the purpose of this order , to establish 
policies and provide for procedures that will ensure that the use of 
off-road vehicles on public lands will be controlled and directed so 
as to protict the resources of those landSj to promote the safety of all 
users of those lands^ and to mininiize conflicti among the various uses 
of those lands. 

iection 2, dafinltloni— As used in this order^ the tenn: 

(1) "public lands" means (A) all lands under the custody and 
control of the Secretary of the Interior and the Secretary of AgricuU 
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turfij except Indian lands^ (B) lands under the custody and control 
of the Tennessee Valley Authority that are situatcjd in w^tern Ken- 
tucky ^d Tenne^ee and are designated as "Land Between the 
Lakfi," and (C) lands under the custody and control of the Secretary 
of Defense ; 

(2) 'Vespective agency head" means the Secretary of the Interior, 
the Secretary of Defense^ the Secretary of Agriculture, and the Board 
of Directors of the Tennessee Valley Authority^ with respect to pub- 
lic lands under the custody and control of each ; 

(3) '■off-road vehicle'* means any motorized vehicle desi*Tned for or 
capable of crosscountry travel on or immediately over landj water^ 
sand, snow, ice, marsh, swampland or other natural terrain; except 
that such term excludes (A) any registered motorboat (B) any mill- 
tary, fire, emergency, or law enforcement vehicle when used for emer- 
gency purposeij and (C) any vehicle whose use is expressly author- 
ized by the respective agency head under a permit, lease, license, or 
contract; and 

(4) "official use*' means use by an employee^ agent, or designated 
representative of the Federal Goveninient or one of its contractOK in 
the coui^e of his employment, agency, or representation, 

section 3. lOnes pf use— (a) Each respective agency head ^hall de- 
velop and issue regulations and administrative instructions, within six 
months of the date of this order, to provide for administrative desig- 
nation of the specific areas and trails on public lands on which the 
use of off-road vehicles may be permitted, and areas in which the 
use of off-road vehicles may not be permitted, and set a date by which 
such designation of all public lands shall be completed. Those regula- 
tions shall direct that the designation of such areas and trails will be 
based upon the protection of the resources of the public lands, pro- 
rnotion of the safety of all users of those lands, and minlmimtion of 
conflicts among the various uses of those lands. The regulations shall 
further require that the designation of such areas and trails shall be 
in accordance with the following — 

(1) Areas and trails shall be located to minimize damage to soil, 
watershed, vegetation, or other resources of the public lands, 

(2) Areas and trails shall be located to minimize harassment of 
wildlife or significant disruption of wildlife habitats. 

(3) Areas and trails shall be located to minimize conflicts between 
off-road vehicle use and other existing or proposed recreational uses 
of the same or neighboring public lands, and to ensure the compati- 
bility of such uses with existing condltioni in populated areas, taking 
into account noise and other factors, 

(4) Areas and trails shall not be located in officially desi^ated 
Wildemesi Areas or Primitive Areas. Areas and trails shall be located' 
in areas of the National Park system, Natural Areas, .or National 
Wildlife Refups and Game Ranges only if the respective agency 
head detemines that off-road vehicle use in such locations will not 
adversely affect their natural, aesthetic, or scenic values. 
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(b) The respective agency liend shall ensure adequate opportunity 
for public participation in the promulgation of such regulations and 
in the designation of areas and trails under this section. 

(c) The limitations on off-road vehicle use injposed uncer this 
section shall not apply to official use, 

section 4. Opirating conditions— Each respective agency head shall 
develop and publish, ^vithin one year of the date of this orders regula- 
tions prescribing operating conditions for off-road vehicles on the 
public lands. The^e regidations shall be directed at protecting re- 
source values^ preserving public healthj safety, and welfare^ and 
minimizing use conflicts. 

section 5, public Informatlon^The respective agency head shall 
ensure that areas and trails where off-road vehicle use is permitted 
are well marked and shal! provide for the publication and distribu- 
tion of information, including mapSj describing such areas and 
trails and eKplaining the conditions on vehicle use. He shall seek 
cooperation of relevant State agencies In the dissemination of this 
information. 

section 6. enforcement — ^The respective agency head shall, where 
authorizad by law, prescribe appropriate penalties for violation of 
regulations adopted pursuant to this order^ and shall establish pro- 
cedures for the enforcement of those regulations. To the extent per- 
mitted by laWj he may enter into agreements with State or local 
governmental agencies for cooperative enforcement of laws and 
regulntions relating to off-road vehicle use. 

section 7. coniultation^Before issuing the regulations or adminiS'^ 
trative instructions required by this order or desig nating areas or trails 
as required by this order and those regulations and administrative in- 
structions^ the Secretary of the Interior shall, as appropriate, consult 
with the Atomic Energy Commission. 

section 8, monitoring of efficti and revisW— (a) The respective 
agency head shall monitor the effects of the use of off-road vehicles on 
lands under their jurisdictions. On the basis of the infonnation 
gathereds they shall from time to time amend or rescind designations 
of areas or other actions taken pursuant to this order as necessary to 
further the policy of this order. ' ^ ' 

(b) The Council on Environmental Quality shall maintain a 
continuing review of the implementation of this order. 

Richard Nixon. 

The White House 

February 8, 1972 . ■ 
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appendix k 



advisory committees of the 
council on environmental 
quality 

In addirion to the Presidentially appointed Citizans' Advisory 
Commit teo on Environmental Quality, the Council has appointed 
three advisory conimittees: the Advisory Committee on Advanced 
Automotive Power SyitemSj the Legal Advliory Committee, and the 
Tax Policy Advisory Committee. As required by Executive Order 
11 007, the membei'S^ a brief description of their functions^ and the 
dates of their meetings are listed below. 

citizansV advisory committaa on anvironmental quality 
functions 

Established by Executive Order 11472, May 29, 1969, the com- 
mittee advises the President and the Council on Environmental 
Quality on all aspects of environmental quality and recommendi 
actions by Federal^ StatCj and local governments and by the private 
sector* The Council consults vvith the Committee pursuant to section 
205 of the National Environmental Policy Act (42.U.S,C, §4345). 

, Chairman 

LaurancG S. Rockefeller 
Chairman 

Rockefeller Brotheit Fund 
New York, N»Y. 
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Members 

Colonel Frank Borman 
Senior Vice President 
Eastern Air LineSg Inc. 
Mianii^ Fla, 

Henry L. Diamond 
Commissioner 

New York State Department of Environmental Coniervation 
Albany, N.Y. 

Rene Dubos 

Roc kefeller University 

New York, N,Y. 

Jean Fassler 

Supcrvisorj San Mateo County 
Redwood Cityj Calif. 

Professor E. Corinne Galvin 
Ithaca College 
Ithaca, N.Yr 

Arthur Godfrey 

Arthur Godfrey Productions 

New York, N.Y. 

A, Weilcy Hodge 
Hodge, Dahlgren & Hillis 
Seattle, Wash, 

Charles A. Lindbergh 

Governor Tom McCall 
Salem, Oreg, 

Jack B. Olson 
Olson Boat Company 
Wisconsin Dells, Wis, 

Willard F. Rockwell, Jr. 
Clinlritian 

North American Rockwell Corporation 
Pittsburgh, Pa, 

Lelan F* Sillinj Jr, 
President and Chairman 
Northeait Utilities 
Hartford, Conn, 



Thaddeus F, Walkmvicz 
Rockefeller Family and Associates 
New York, N.Y. 

Mayor Pete Wilson 
San Diegp5 Calif, 

meetingi 

November 21, 19693 Washington, D.C. 

February 13, 1970, Washington, D.C. 

May 8, 1970, Washington, D.C. 

August 3 1, 1 970, San Francisco, Calif. 

November 30, 1970, Washington, D.C, 

March 19, 1971, Washington, D.C. 

June 18, 1971, Washington, D.C. 

September 30/October 1, 1971, Portland, Or^. 

January 14, 1972, Washington, D.C. 

April 21, 1972, Washington, D,C. 

July 21, 1972, Washington, D.O. 

advisory committee on advanced automotlva powdr 
systams 

functions 

The Committee advises the Council on research and development 
programs and other technical progress toward developing lovv-emis= 
sion, surface^ vehicle power systems as alternatives to the present inter- 
nal coir^^ustion engine. 

Chairman 

Dr. David O. Ragone 

Dean, Thayer School of Engineering 

Dartmouth College 

Hanover, N.H. 

M0mbers 

James Dooley 
Vice President, EngiTCering 
McCulloch Corporation 
Los Angeles, Calif, 

Dr. S. William Gouse, Jr. 
Aisociate Dean 
Carnegie Mellon Univewity 
Pittsburgh, Pa, 

Dn George J. Huebner, Jr, 

Director of Research, Product Planning and Development 
Chrysler Corporation 
Detroit, Mich. 
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Dr. Wolf H. Koch 

Manager^ Applied Electronics Department 
Ford Motor Company 
Dearborn^ Mich. 

Professor Robert Sawyer 
Department of Mechanical Engineering 
University of California 
Berkeleyj Oalif. 

Ernest Starkman 

Vice President-Environmental Activities Staff 
General Motors Corporation 
Warren j Mich. 

* 

Dr, John Sununu 

Associate Dean, College of Engineering 

Tufts University 

Medford^ Mass, 

Government Liaison Members. 
William B. Foote 

Deputy Commissioner for Transportation 
Transportation and Communications Service 
General Services Administration 
Washingtonj D.O. 

Lewis Gerlach 

Chief of Traniportation Research 
U.S. Postal Service 
Washington^ D.G, 

Dr. I^awrence A. Goldmunti 
Technical Assistant to Director 
Office of Science and Technology 
Washington, D.C. 

George D. Kittredge 

Division of Emission Control Technology 
Environmental Protection Agency 
Ann Arbor, Mich. 

Dr. James R. McNesby 
Chiefs Physical Chemistry Division 
National Bureau of Standards 
Washington, D^C, 



Dr. Emest N= Petrick 
Chief Scientist 

U.S. Anny Tank-AutDmotive Command 
Warren^ Mich. 

Joel Rosenblatt 

Examiner, Natural Resources Programs Division 
Office of Management and Budget 
Washington, D.C. 

Henry O. Slone 

Assistant Division Chiefs Space Power Systems Division 
National Aeronautics and Space Adrriinistration 
Cleveland^ Ohio 

Dr. Richard L. Strombotne 
Department of Transportation 
Washington, D.G. 

Previous Members 

Professor David O. Harris 
University of Califomia 
Santa Barbara^ Calif* 

Professor Frederick J. Hooven 
Department of Engineering 
Dartmouth College 
Hanover j N.H. 

Dr. Craig M^rks 

Assistant Director, Advance Product Engineering 
General Motors Corporation 
Warren^ Mich. 

Profcsior William Mioky 
Department of Engineering 
University of Michigan 
Ann Arbor, Mich. 

Previous Government Liaison Members 

Dr. S. William Gouse, Jr. 
Valentine Russack 
Glenn Schleede 
Dr. Louis Schoen 

mettings 

July 9-^10, 1970, Ann Arbor, Mich. 
October 7^8, 1970, Washington, B.C. 
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December 16^17, 197O5 Santa Barbara^ Calif. 
March 23=^24, 1971, Phoenix^ Ariz. 
Tuly 19=^20, I97I5 Hanover, N.H. 
bctober 21-22 1971, Warren, Mich. 
February 3-4, 1972, Washington, D.C. 
May 8^9, 1972, Boston, Mass. 

legal advisory corrrtnlttaa 
functioni 

The Commiitee advises Council on legal issues involved in 
environmental legislation, regulationj and litigation. It has studied 
the problems of public and private litigation, Federal enforcement of 
antipollution laws, international environmental law, and law student 
involvement in environmental progrMns. 

Chairman 

Whitney North Seymour, Jr. ^ 

U.S. Attorney for the Southern District of New York 
New York, N,Y. 

Members 

Malcolm Baldwin 

The Conservation Foundation 

Washington, D.C, 

William T. Coleman, Jr. 

Dilworth, Paxson, Kalish, Levy and Coleman 

Philadelphia, Pa. 

Christopher DeMuth 

University of Chicago Law School 

Chicago, Ilh 

Professor Frank Grad 

Directorj Legislative Drafting Research Fund 

Columbia Law School 

New York, N.Y. 

Roger P. Hansen 
Executis'e Director 

Rocky Mountain Center on Environment 
Denver, Colo. 

Wesley A. Hodge 
Hodge, Dahlgren & Hillis 
Seattle, Wash. 
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Profeasor I^uis L. Jaffe 
Harvard Law School 
Cambridge, Maas, 

WilliMi F, Kennedy 
Corporate Counsel 
General Electric Company 
New Yorkj NY, ~ . 

Professor Eugene Mooney 
University of Kentucky Law School 
Lexington^ Ky. 

E. Lewis Reid 

Steinhartj Goldbergs Feigenbauin & Ladar 
San FranclicOj Calif, 

Nicholas Robinson 

Chambers of Judge Morris E. Lasker 

New York, N.Y. 

Professor Joseph L, Sax 
University of Michigan Law School 
Ann Arbor^ Mich. 

David Sive 

Winer, Neuburger & Sive 
New York, N.Y. 

Professor Ann L. Strong 

Director, Institute for Environmental Studies 

University of Pennsylvania 

Philadelphiaj Pa. 

meetings 

May 25, 1970, Washington, D.C. 
September 14, 1970, Washington, D.C. 
January 1 1, 1971, Washington, D.G. 
April 19, 1971, Washington, D.C. 
October 18, 1971, Washington, D.G. 

tax polfcy aQ jiiory committae 
functions 

The Committee advises the Council on the impact of the tax struc= 
ture on the environment. In particular it haj examined the question 
of whether existing tax policies are eucouraging environmentally un^ 
desirable results and possible modifications of die tax itructure to in- 
duce mdividuals and corporations to meet environmental goals. 
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Chairman 



Dan Throop Smith 
Lecturer J 

Stanford School of Business 
Stanford^ Calif. 

Members 

Charles A. Anderson 

Prcsidentj Stanford Research Institute 

Menl© Park, Calif. 94025 

Eleanor Applewhite 
Assistant General Attorney 
Columbia Broadcasting Company 
New York, N.Y. 

Joel Barlow 
Covington and Burling 
Washington J D.C* 

Dr. Rita Ricardo Campbell 
Senior FelloWj Hoover Institution 
Stanford University 
Stanfordj Calif, 

Arnold Cantor 
AFL-CrO 
Washington, D.O. 

Charles F. Gonlon 

Federation of Tax Administrators 

ChicagOj 111. 

John Dane 

Choate, Hall Bl Stevvart 
Boston, Mass. 

Kenneth W* Gemmlll 
Dechertj Price and Rhoads 
Philadelphia^ Pa. 

Willis D. Gradison, Jr. 
W. D, Gradison & Company 
Fomier Mavor of Cincinnati 
Cincinnatli Ohio 

Professor C. Lowell Harrisi 
Denartment of Economics 
Columbia Univereity 
New York, N,Y. 



David A, Lindsay 

Daviij Polk, Wardwallj Sunderland & Kiandl 
New York, N.Y. 

Dr. Joseph A. Pechm^ 
Brookings Institution 
WashingtonjD.O. 

Kenneth Sanden 
Price J Waterhouse & Cornpany 
New York, N,Y. 

Leonard Silverstein * 
Si Ivors tain and Mullens 
Warfiingtonj D.G. 

Richard Slitor 
Department of the Treasury 
Washington^ D.G. 

Dr. Jacob A. Stockfisch 
McLean, Va. 

Dr. Mabel Walker 

Tax Institute of Amarlca, Inc. 

Princeton, N.J. 

Laurence N. Wood worth 
Chief of Staff 

Joint Commit tea on Internal Revenue T^atlon 
House of. Representatives 
VVaahingtonj D.C. 

msatings 

May 5, 1970, Washington, D.C. 
May 28, 1970, Washington, D.C. 
July 9, 1970, Washington, D.G. 
July 29, 1970, Waihington, aO. 
September 25, 1970, Washington, D.C. 
January 20, 1971, Washinftonj D.C. 
February 22, 1971, Washington, D.C. 
November 30, 1971, Washington, D.G. 
Januaiy IS, 1972, Washington, D.C. 
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Impact statement proc- 

cis 230^247 : 
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Environmental Protection 

Agency — conti riued pag^e 
Noise pollution hoar* 

tngi 132, 133 

Pesticide control . 124-127 

Predator control-^ ^^^^ 141 

Radiatiori standards^^ 1 29 

Solid waste profranii 13 1^ 132 

Water pollution control 
enforcement 119=123 
Environniental Protection 

Tax Act of 1972=^^,^_^ 134 
Environmental Quality Im- 
provement Act of 1970 
(PL 91^224)^^==.^„„ 358-364 

Europe 60 

Everglades National Park_^ 136, 
327,328 
Extreme Value Index 

(EVI) 7^11,39 

F 

Fassler, Jean^ 429 



Federal Environmental Pes- 




ticide 'Control Act of 




1971 


127 


Foderal Clean Air Act 


203 


Federal Flah and Wildlife 




Service 


224 


Federal Hazardous Sub= 




stances Act^^==__ . 


129 


Federal Highway Admin- 




istration 


122 


Federal Inseetleide, Fungi- 




cide and Rodenticide Act= 


124/ 




126 


Federal Power Commission^ 


240, 




241 


Federal Water Pollution 




Control Act^=„=^^^^_ 


118, 


122, 124, 229, 


272 


Fcedlots 273, 


278 


Fish and Marine Mammals : 




Disaolved oxygen levels 


13 


Dolphini^. 94 


, 96 


Federal agencies with jur« 




isdiction to comment on 




environmental impacts 


418 


Porpoises 


96 


Research prog rams^_^^„^ 


144 


Seals - - 94 


,97 




96 


Whales 79, 94, 


143 



Fish and Wildlife Coordina- P^sq 

tion Act-. .^_^^_=_^„__ 224 

Florida ^^1.^^. 171 

.172, 173, 183, .186, 258 

Florida Power & Lifht Ool^ 119 
Food and Drug Adminiitra- 

tion 126, 128, 129, 130 



Food and Drug Adminiitra- 
tion Poison Control Gen' 
ters 19 
Food, Drug, and Coinietic 

Act 126 

Food suppiy^ .^^^^ 60 

Foote, William^^^^^^^ ^ 43]^ 

Ford Motor Co___^^^^ 112, 113 

France 92 

Fungicides. See Pesticides 

O 

Calvin, E, Corinne^^^^_^_„ 429 
^ Gasoline 112 
Gateway National Reereca- 

tion Area^_^_^^„__^^ 139 

Gemmill, Kenneth W^j^___ 435 
General Accounting Office^ 257 
General Agreement on Tar- 
iffs and Trade (GATT)^ 94 
General Electric Go__^^^^_ 102 
Gener il Motors Corp_^^^^_ 112 
Genefml Services Administra- 

tion^^^^_^ 114, 131, 133, 391 
Georgia 166,178, 186 

Gerlach, Lewis^_^^^^_„___ 431 
Germany, West^_^_^^__„^^ 82 
Glacier National Park^„^ 315,327 
Godfrey, Arthur_^^^^_„_^_ 429 
Golden Gate National Rec- 

reation Area^_^^^ 139, 140, 322 
GoldmuritE, Lawrence A^^„ 431 
Gouse, S. William, Jr_=^_ 430, 432 
Govemment Reorganisation^ 146, 
341^343 

Grad, Prof. Frank P^^^___.^ 433 
Gradison, Willii D., Jr^^=^ 433 
Grand Canyon National 

Monument — 31S, 3 18, 321, 326 
Grand Teton National Park_ 329 
Grant, President Ulysies sl^ 314 
Great Britain__^^^^„=___^ 58,87 
Great Smoky Mountains Na= 

tional Park__*.^^^^_^ 326 

Greeley,: Horace^_^^^^__l,^ 313 
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Cregfi § Co u n iy Plan n ing 

Board V. 241,242 
'*Gri*en Ruvolution"-^ ^^^^ 71 
GretL^-Saltzman Method_== 37 

Giuss national products 65^ 

66, 71:. 279,340 
333 



Guatemala 



Haldanc, J. B. S„ 



68 
433 
432 
433' 



315 



Hansen^ Asoger P^==. 

Harris, David 0=..=.. 
HarHss, C, LosvelL^^^^ 
Harnsun, PicsidcMii 
jamin 

Hawaii 172,181,182,185 
Haydeiu Ferdinand V_^=== 314 
Health, Edueation and 

Wcifafe Department_=^= 400 
HcdgQs, Cornelius. 313 



Herbicides, See Pesticides, 

Highway8__ 118, 273, 403 

Historic SitQi Aci of 1935== 319 
Hodgp, A. Wesley.^. 429,433 

Hooven, FrDderlek J^^,. 432 

Housing and Urban Devel- 
opment Dept^^.= 133,396,400 
Huebner, Ocofge J., Jr_=^ 43Q 



I 



Idaho 
IIlinQis 



166 



168, 172, 175, 185, 188 
Illinnis V, City of Mil- 
waukee 148 
India 58, 71 
Indiana 169, 171, 172, 179, 182 
Indonesia ^=^^=====^^.=== 331 
Insecticides. Pesticides, 
Intergovernmental Mari- 
tlmo Consultative Or- 
ganization _==_^ SliBSjSSO 

Interior Department„=^^s 390, 
395, 399, 401 
Internal Revenue Serv- 

iee ^^=-== 130 



International Aisociation of 
Game and Fish Conserva- 
tion 



International Citiei Insti- 
tute ==^..^™^=™^^^ 

International Conferetfie on 
the Biology of Whales, 
1971 



191 

82 

143 



International Hanester=^== 112 
Inicrnatliinal Unlun for 
Conscrvati?in of Nature 
and Natural Resources^ 97, 138 
Internatfunal Union of Of- 
ficial Travel Organiza- 
tions ___=_==_=_==_==_= 



Intcrnaiipnnl Whaling Com- 



Internntional Whaling Con- 
vention — — 



333 
79 
95 

225 



Interstatn Commerce Com- 

Iowa=^_=^^=^^_=^_== 171, 172 

Iraq =^ ^^„=__=__=^™_ 21 

Iron 291 



Hcnry= 



239 



Ja 

Jaeobi^Hochheiser Methods 38 

Jaffe, Louis L^^=^„==^_^ 434 

Japan ^^^^^^ 95, 258, 331 

Johnny Hori^n anti-littcr 
campa 



396 



Joint Federal-State Land 
Use Planning Commli- 
sion 

Joint Group of ENperts on 
the Scientific Aspects of 
Marine Pollution^^^^ 



136 



88 



Kalur V, Resor- 



Kenya — .^^^^=^^=^^^ 
Kings Canyon National 
Park ^-^^ ^™ 



121, 122, 240 
_™ 172 
™_ 331 

315 




52 

It Bu- 

324, 396 
Land Reclamation Bureau- 396 
Land Use: 

and wtt- 

186, 187 
control' 

275 



Envir< 
costs 

Environmental indices 
for — _-=™ 21=26 
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Land Use^ — Continued page 
Environmental messagCj 

1972__^___^^^ 373, 374 
Fedoral agencies with ju^ 
risdiction to comment 
on environmental im* 
pact 416 
Federal dccisioni^_^„ 135, 136 
Land Utilization, 1900-69 

(figure) .^^^^^^^ 24 

National land use 

ppliey 133, 135 

Pending lefiilation 135 

Public lands 
management 134 

Public pereeption of ^ 346 

State programs=^^_ 183 

Wetlands 374 
World supply of arable 

land (figure) 61 
Land and Water Conserva- 

don Fund„_ 138, 189, 322, 325 

Lane, Franklin .^^^^^ 318 

Langford, Nathaniel P^^^^= 314 

Larsen, R, I 36 

Lead 112, 128, 295, 296, 381 
Lcad^Baied Paint Poiioning 

Preveniion Act of 1971== 128 

Leather tannings 292, 293 

Legacy of parks profram^^ 138 
Less-developed Countrlei i 
Environmental controls 

and 93,94, 340 

RccycHng and=^^^„„=__ 94 
Resource conservation 

and ^^=^^^^=__=_ 94 

Trade of^^^. ^^^^:.== 93, 94 

Lindane 126 

Lindbergh, Charlei A ^ 429 

Lindsay, David A_ 436 

Los Angelci ^^^^ 203 

Louisiana^. ^=_=^^^== les^ 181 

M 

Madison, Wis==^^^=_ 206 

Maine =^^^=_=^^^^^ 168, 

171, 172, 185, 187, 190 
Marine Mammali. See Fish 
and Marine Mammali, 

Marine Protection Act^.^^. 1 1 0 

Maritime Adminiitration^^ 144 
Marks, Craig__^^^^^^__^= 432 
Maryland 172, 177, 191 
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Massachusetti ^^^172^ 175^ 190,191 
Maasachusetts I nsti tute of 

Technology = 52 

Mather, Stephen T^^^^=^= 318 

McCall, Tom 429 

McGraw-Hill _=_____^^^^ 277 

McNeiby, Janiei R^^ 431 

Memphis, Tenn .^^^^^^^^ 206 

Mercury . . 21, 27, 125, 126 

Mesa Verde National Park_ 315, 

326 

Mexican Water Treatyj 

1944^=„=_„_^ ™„ 84 

Mexico ™^ 84,258,331, 343 

Miami Beach, FIa=^^^^ 206 

Michigan 162, 171, 172, 

173i 177, 178, 183, 185, 190 
Mined Area Protection 

Act^_™^™___ 135,273 
A4in§rai King case. S§e Sier^ 
ra Club v, Morton, 

Minei Bureau 24,52, 132 

Mining and Minerals; 
Area disturbed by strip- 
ping (figure) ^ 26 

Environmental control 

costs ^=275, 293, 294, 295^299 
Environmental forecait* 

ing =__^^=^^^^^^^^^_ 6i 
Environmental indices 

for 24 

Federal agencies with 
jurisdiction to com- 
ment on environmental 

impact =^^^^ 416 

New technolofy=^^^^^== 182 
Pending legislation^^-^^ 135 

State programs ^==== 188, 189 

Stripping 23, 26 

Minneiota _160, 169, 171, 177, 191 

Mires ^i.^ ____=^ 1 25 

Mirsky, William ^^=====__ 432 
Missouri 172,188 
Mitre Air Quail ty I ndex 

(MAQI) . 7^11,34 

'Mitre Corp=^^^„=___^ 7 

Monsanto Go^^=^=^_^ 127 

Montana 172, 178, 181, 188 - 

Mooney, Eugene^-.__===^^ 434 
Morton, Rogers C. Bl==_^^ 324 
Mount McKinley National 
Park — 328 
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mm 

Mount Olymp\is National 

Moninncni = 3 1 5 

Mfjunt Rainkr National 

Park 315 

Muiv, John^^^==^=^====^ 318 

Multi]?le Use - Sustained 

Yield Act===_.^^=.^^ 396 

N 

National Acadciny of 

Scif?nces j2s 129, 258 

National Aeronautics and 

Space Administration^^^ 14Lij 
143, 274, 391,399 

Natinnal Air Saitipiing Net- 
work ^^^^=.=.=^^= 8j 36 

National Center for Toxieo- 

logieal Researclu 144 

National Coinniission on 

Materials Policy^^^^^^^= 63 

National Confereneo en 
StatL' Parks J National Rec- 
reation and Parki Aisoeia- 
lion 321 

National Cf)uncil for Radia- 
tion Protection and Meas- 
urement ^..^^^ — — 129 

National Educatiori Aisocia^ 
tion ^^=^^^==_==^===^^= 146 

National Environmental 

Data System^^^™^^ — 149 

National Em' iron mental Ed- 
ucatipn Dcvelojsment Pro- 
gram 145 

National Environmental Ed^ 

ucatiuii Landmarks=^=^^^ 146 

National Environmental Pol- 
icy Act i 

Acconipliihments 235^259 
Court deciBions^^^^^=.^ 250-252 
G ti idc 1 i nes for o n viro n-' 

nUMual statements^^ 404-413 
Impact ^_..^===„^=.= 224-227 
Impact itatement proc- 
ess 230-247 
Origins 221=223 
Procedural probl^rni^^ 231=233 
Section 102=^™. 223, 258, 404 
Technolpgy assessment^^^ 70 
Text (Public Law 91= 

190) 352=357 
National foreiti=.-====^^ 323, 324 



National forest system^^^^^ 396 

National Cioals Rcicarch 
StafT 72 

National Helium Corp. v, 
MoTton ^^^^ 254 

National liiitoric Preserva- 
tion Act of 1966 224 

National Institute of Envi* 
ronniental Health Sci- 
ences ^^^^ 400 

National Instituteiof 

Health ^^^^^ — 143 

National Institute of Mu- 
nicipal Law Ofiiccri 207 

Natlanal Lakcihores — 320 

National Land Use Policy 
Act 183, 347,373,374 

National inonuments. — — 319 

National Oceanic and At- 
inospherie Administration 
(NOAA) — ^ 143,391 

National Oil and Hazardous 
Substances Pollution Con- 
tingency Plan — — — 119 

National parksi 

Air pollution in^=^^ — 327 
Gcniennial — ^ 137,-130 
Citizen advice^^==— == 330,33! 

Crime in.. 326,327 

Educatinn programs=^ — 145 
Environmental messagCj 

1972 377,:178 

Environmental quality 

problcmi ._.325=328 

Federal agciiciei with ju- 
risdiction to comment 
on environmental im- 
pact 417 
Fedural funding=.^.^==== 392 
History 312=324 
International aspccti=^ 331, 332 
Map, 1972^===^^=..^^= 316 
Park ServicCj hiitory^=.== 3LH 
Recreation and=..=-^= 320-324 
State prii^rami.^^^..^ IBO, 190 
U.N. Gonference=^^^^==. 332 
Water pollution=^.^===.= 328 
Wilderneii areai=^==. 141,378 
Wildlife andl<=.==..=-— 327 

National Recreation Areas. J20 

National Recreation and 

Parks Asiociation.^====- 189 
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page 

National Reg iitef ' of Hii- 

toric P]aces_=..^=^^^^„_ 134 
National Roicarch Council 344 
National Reiource Land 

Manafement Act 134 

National Sanitation Founda- 
tion ^^^^^^^^ 16 

National Scenic Riverways 320 
National scenic trails^^^=^„ 320 
National Science Founda» 

tion 143,145, 399 

National seashores .^^^^ 320 

National Symposium on 
State Environmerital 
Ligislation 179, 180 

Nationai Wildlife Refuge 

System 324^395 
Nationwide outdoor reerea- 

tion plan 325 

Nalionai Resources Defenss 

Council V. Morton^ 243, 245, 233 
Natural Resources Depart* 

ment .^^-^^^^ 146 

Navy, U,S._^„_™_^ 124,144 

Nebraska 180 

Neighborhood Environ- 
mental Evaluation and De- 
cision. 5ystem__„__^^^^^ 129 
Nevada^^_ 168, 169, 173, 189, 191 
New Hanipshire_™^^=_ 169, 178 
New Jersey=^^^^^^=„^^^__ 164, 
168, 173, 175, 177, 178, 
187, 190 

New Mgxico^=„ 157, 170, 181, 187 
New York„^_^^17I, 182, 187, 189 
Sew Roehelle, NY^^^^^^^ 207 
New York City= 203, 206, 208, 209 

New Zealand 331 

Nitrogen disside^=___^^^^ 38 

Nitrogen oxide 86 

Nixon, Preiident Richard 

Cross -Flo rid a Barge 

canal gsg 

Endanfered species .^^^ 142 

Energy mesiage, 1971^^_ 235 
Environmental menage^ 

I97l™_„._^^^ 79, 98, 332 
Environmental message, 

197'^ 78, 142,365=.3a3 

Environmental Merit 

Awards 146 



Nixon^ — continued page 
Great Lakes Water 

Quality Afreenient^^^ 82 
Industrial devulopment 
bonds for recycling== 130,131 

Land use policy-^ ^ 134 

Mexican saline water com- 
munique 84 

National land use policy 

bill 347 
Off^road recreationai ve- 
hicles 139,425=427 
Pesticide control legisla- 
tion ..^^^^ 127 

Pure Air Tax Act of 1 972^ 1 15 

Revenue sharinf , 325 

Soviet environmental pro- 
tection agreemenl^ 83 

State of the Union ex- 
cerpt, 1972™,^=^= 384-386 
Status of lefislative en- 
vironmental program, 

1971 (figure)^„=_^„ 150 
Water quality leg iilation= 1 16 
Wildlife safefuards^^„ 422-424 
World Heritafe Trust„_^ 98 
Noise Control Act^ 132,208, 210 

Noise pollution: 

Aircraft 132,345 

Construction ^^^^^^^ 213 

Environmental control 

costs ^^^^ 274 

Environmental message, 

1972 372 
Federal agencies with ju- 
risdiction to comment 

on environmental im- 
pact 417 
Government proframi^^ 132, 
133,210 

Industrial 214 
Municipal prograTiis^^^ 205--210 
Pending legislation^^^^ 110,132 

Research progranu^^ 143 

Reiidential 214 

Sources 211=215 
State programi^ 175^177 

North Atlantic Treaty Or- 
ganiiation 81,82 

North Carolina^^=^=___^^^ 178, 
181, 182, 183, 185, 188 

North Dakota^^.„_™ 171,175 
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pate 

NoTthern Slates Power Co, 

V. Mtmiesota^..^^^^^ 148,177 
Norway ™^^^.^^^^=^-^=. 96, 97 

O 

Oak Ridge National Labs- 

ratnry=__„^^^^™^ 7, 20, 144 

Oak Ridge Air Quality In- 
dex (ORAQl)__ 7, 11,43,44 

Occupational Health and 

Safety Act^^^^^ 1 26 

Oceans; 

Dumping 87, 117, 172, 173 
Envifonmontal Mosiafe, 

1972 3B0 
Federal agencies with ju^ 

risdiction to comment 

on environmental im= 

pact 419 
Intefnational agreements 

on S2, 83 

Sources of poUution^^^^ 85=88 
StandardB of pollution 

control 88 
(Ses aho) Water Follu= 

tion. 

Office of Environmental 

Education =»^==^ ^==^^ 145 

Office of Noiio Abatement^ 132 
Office o*. Science and Tech- 

nology™^ ^1^^^^^ 127, 151 

Office of Solid Waste Man- 
agement ^ 131 

OfT-foad recrcatiQnal ve- 

hicles„==_..._ 139, 379, 425-427 
Ohio= 162,169, 171, 177,182,188 
Oil Pollution: 

International a|reement 

on ^_=^ 81 

Petroleum refineriei, coiti 

of pollution controL 297^ 298 

Reicarch progranis 144 

Spillage reports^- US, 119 

Spills in U.S. waters 

(table) „^ 120 

Oklahoma 168 

Olmstcad, Frederick Law^^ 313 
Olson, Jack B=_=_^^^™__ 429 

Oregon 160, 

165, 171, 172, 173, 175, 
177, 186, 187, 190 



Organisation for Econoniie 
Conpcration and Devcl* 

opment 80, 

81, 92, 99, 102-104, 340 

Oslo Convention on Ocean 
Dumping 99 

Outer Continental Shelf^ 235, 399 

Outdoor Reereation Bu- 
reau 139, 321, 395 

P 

Paper and pulp^^^^=^^^^- 300 
Parks, See National Parks, 
Parks, Parkway and Rec- 
reation Study Act of 

1936 319 

PCB. See Toxic Substances, 
Pechman, Dr, Joseph A_== 436 
Pennsylvania^^ 137, 158, 182, 191 
Pesticides and Pest Manage- 
ment Af riculture=„=. .^^ 17 

Domestic iupply (figure)^ IB 
Environmental indices 

for =^ 16=20 

Environmental mesiage, 

1972 371 
Federal ageneies with jur- 
isdiction to comment on 
environmental impacts 415 

Federal funding 403 

International standardi==. 90 
Materials balance 

analysis 17 

' Pendinf legiilation^ 110, 127 

Pelt manag Qment=^^^^= 127 

Poisonings 19 

Production of synthetic 



organic products 






(figure) 




19 


Public perception of_ 




344 


Regulatory action==^^ 


^ 124- 


-127 


Research programs^^ 




142 


State programi=_^. 


. 178, 


179 


Petriekj Ernest N^^^^^ 




432 


Petrified Forest National 




Park 




327 


Pinchot, Gifford^^^^^^ 




315 


Philadelphia 




203 


Phosphates 


.^171, 


172 


Phosphorus ^=^^ 


_ 13, 


112 


Photochemical oxidants - 


_,„3£ 


i,42 
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Podforny, N,V„^ 83,343 

Polar bcars=^^==„__=.= 94 96 97 
Population ' 
Club of Rome report--^ 71 
Enviranmental forecast- 
ing and^ — .^^^^ — 53,57 

Federal funding 403 

Food iuppiy and__^^ 60 

Motropolitan areas^ U,S, 

( table) ^ 59 

Prediction of annual 
births for England and 

Wales (fi gure). ^ 38 

Shifts ™^ 343 

World and U.S. 1650= 

2000 (figur 56 

Ports and Waterways Safety 

Act 149 
Power' 

Energy meisage, 197 235 
Environmgntal control 

costs 289 

Environniental messagej 

1972 369 
Federal afencica with ju- 
fisdietion to comment 
on environmental im- 
pact 414 

Plant siting=_^„ 135 

Research programs^=._^^ 1 42 
State of the Union ex- 
cerpt, 1972^_„__ 385 
Power Plant Siting Act,.^^^ 135 
Predator Control See Wild- 
life. 

Prevalence-duration-inten- 
sity index (PDI)^^^__ H, 12 
Property Review Board^„^_ 138 
Puerto Rico=^=^___ 171, 181 
Pure Air Tax Act of 1972^^ 1 15 

R 

Radiation: 

Education programs^^__ 145 

Environmental control 
coits -^^^^ ^ 274 

Federal agencies with jur- 
iidietion to comraeiit 
on environmental im- 
pact — — 417 

Federal standards___^^^ 129 

Research proframi^^_=143, 144 



Continued pnge 
State programs„^^^^^ 177,178 
X-rays 130 

RagonCj David 0^_^ ^^^^ 430 

Rankine cycle cngines^^^^^ 113 

Recreation ^^^^ 320-324 

Recycling: 

Environmental message, 

1972 370 

Government programs^ 130-132 
G5A paper__^^=„^^^„_ 131 
Industrial development 

bondi for^ ^^_^=^ 130 

Less-developed countries 

and . 94 

Municipal programs^^^^ 205 

Solid wastei=^__^^ 130 

Refuse Act of 1899_^^^_„ 

116, 123, 127,240 

Reid, Lewis=^ . 434 

Research : 

EPA grant! for^^ .^^^^ 390 

Federal funding^^ ^^^^ 403 

Federal programi 142,145 

Rcierve Mining Ho, of Min- 

nesota_™^ — ^ 123, 148 

Resource Recovery Act of 

1970 =-_____^___ 204 
Rdvunuc sharing^^_^^^__„ 325 
Rhode Iiland^„162, 172, 183^ 186 

Richmond, Va=^ 206 

Robinsonj Nicholas^__^^^^^ 434 
Rockefeller, Laurance S^=^ 428 
Rockwell, Williard F,, Jr_= 429 
Rocky Mountain National 

Pafk^^_^ — ^=™_™31S, 326 
Roosevelt, President Theo- 
dora ^^^^=^==_^^^^___ 323 
Rosenblatt^ Joel__^_^=^^^ 432 
Russack, Valentine=L^^__„ 432 

S 

Saline Water: 

Environmental indices 
for _=^^^^=^_^^_.„_ 13 

Internauonal igreements- 84 

[See also) Witer Pollu- 
tion, 

San DiegOj Calif_^_^^^^^ 204 
Sanden, B, Kenneth__^_^ 436 
Sawyer, Robert F^^__^^_^ 431 
Sax, Joseph L^_^^__^=__^ 434 
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Scenic Hudson Preservation 


mm 


Conference v. FPC^^^, 


223 


SchlcedCj Clcnn^^ 


432 


Schoen^ Louii .^=^_^==>^^- 


432 


Srcend World ConfercneG 




on National Parke^ 


138 


Sediment Contfol Act^^-. 1 18 


"^3 


Sequoia National Park^ 


:. 15 


Sewage Tfeatmeni, See Solid 




Waste, 




Seychelles Iiland^^_^__^^= 


333 


Seymour, Whitney North, 






433 


Sierra Club^^^^ ^„ 250^ 


>31S 


Sierra Club v. A! ortoTi^^^^. 




148, 250, 251 


Sierra Club %■■ Sargent 


240 


Sillittj Lelan F Jf==^=^^ — 


429 


Silverstciiij Leonard L — ^ 


4:- 


Sive, David^= — — ^ — 


434 


Slitorj Richard^„„^^ 


436 


SlonUj Henry O ^ 


432 


Snilth. Dnn Throop=^^==.^^ 


435 


Siuithsoiiian Institution^^- 


27, 


47, 143, 33H, 400 


Sf'il Erosion' 





Conitruetion activities 

and 273 
Environmental mesiage, 

1972 =:.-.=..=.^.=-. 368 
Federal agencies with Ju- 
risdiction to comment 
on environmental im- 
pact ^ 417 

Sediment controL^^=_ 118,273 

Stale programs-^. . 170^ 171 

Solid Wastes 
Education programs^=_^ 145 
Environmental control 

com 274, 281 

EPA granti 1 )r-^^™=^- 389 
Federal agen iei with ju^ 
risdiction to comment 



on environmental 


im- 


pact 


418 


Federal pro^rams^^. 


401 


Municipal programs. 


_ 201,205 


New technobgy.^^^. 


182 


Progress in state p 


ilans 


(table) 


176 


Recycling 


130 


Sanitary landfills^_^. 


204 


State prOffams=^^^=. 


,_173==175 



Solid W'aate-^continued P^sq 

Status of State regulation 

(table) =^ L^^^^^^ 174 * 

Waste treatment granti^^ 119 
Solid Waste Disposal Act of 

1965 =^ 204 

South Carolina^^^^^^^^^^^ 175 
South Dakota 169,188 
Soviet Union== 83, 84, 95, 96, 343 
Sport Fisheries and Wildlife 

Bureau 324, 395 

Standards, Bureau of=^ ^= 391 

Stanford Resiearch Institute 17 

Starkman, Ernest=^^^^^^ 431 

Steel 301 
Stockflsch, Jacob A_^^^^^^ 436 
Strombotne, Richard L.^_=^ 432 

Strongj Ann L_=- 434 

Strychnine „ 141 

Sulfur dioxide^^^^^^^^ 36,41 

Sulfur osides ^^^^^^^ 115,368 

Sununu, John H,==^^^^^^^ 431. 
Supreme Court' 

Environmental decisions- 147- 

149 

NEPA interpretation^,. 250=252 
Noiie Abatement decision^ 206, 

T 

Tanzania 331,332 

'Fnnnessee ^^-=.^^==^ 164} 166 

Tennessee Valley Authority^ 289^ 

325 

Texas 160, 163, 179, 187 

Thermal Ppllution^^-=^^^„ 289 
Total suspended particu- 

latei 37,42 
Toxic substances: 
Environmental indicea for= 20^23 
Environmental message, 

1972 368 
Federal agencies with ju- 
nsdiction to comment 
on environmental im- 
pact 415 

International standards^^ 90 
PCB's__...=_. 127, 128, 344 
Pending legislation^___^^ 1 IB 
PudHc perceptions of„__^ 344 
B.estrictions on Federal 

lands 423 
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Toxic Substances Control 

Act 20, 70, 128 

Toxic Waste Disposal Con» 

trol Act^^^^^ ^1, 118 

Trade, International; 
Environmental eontroli 

and 91^93, 340 

Train, Russell E^l^_ 78, 221, 413 
Tf an I- Alaska PipelinG Sys- 

tern 238 
TRANSPO '72™^^__^ 132 
Transportation Depart- 
ment 113,144,273,391,400 
Trucleau, Plerrs Elllot^^^ g2, 343 
2, 4, 5,^T^^__=^.._^_ 125 

U 

Udall V. FPC ^= 223 

Uganda 331 

United Nations: 
Conference on the Human 

Environment ^ ^^^^^ 76-80, 

95, 96, 332, 343, 380 
Law of the Sea Confer^ 

ence — .=-^===_„ 88 
National Parks and Equiv- 
alent Reserves list== 331 

Oeean poliution^^^ 88 

United Nations World Met- 
eorological Organization^ 79 
United States: 

Glean-up of Federal fadl- 

ities^™^=„___ 123,124 
International effects of 
environmental controls^ 94 

Seals ^ . ^^^^^ 97 

Spotted cats==-^^_^^___ 97 
Polar bears^_=..^^^_^^,^ 96 
Whaling 95, 96 

United Statei-Canadian 
Great Lakes Water Qual= 
ity Agreement, 1972=82, 83, 98 

U.Si Geological Survey 13 

United States-Mexican 

Communique on Salinity^ 84 
UniUd Siatss v. Psnnsyl- 
vania Industrial Chmical 

Corporation — 122 

United States-Soviet Union 
Environmental Protection 
Agreement, 1972=^i_„^ 83, 
84, 99, 105=107 



U.S. Tariff Commission .^^ 17 

Urban Mass Transportation 

Administration ^ 113 

Urbanization. See Cities. 

Utah 179 

V 

Venezuela ^ = 333 

Vermom ^ 160, 168, 175, 177, 187 
Vessel Bridge-to-Bridge Ra- 
dio - Teleeommunications 

Act — — , ^ 149 

Virgin Islands 17l 

Virginia isg. 
169, 184, 186, 187, 188, 189 

w 

Wales , 58 

Walker, MabcL^^. 436 

Walkowiez^ Thaddous F^== 429 
Washburn - Langford - Doan. 

Expedition 313 

Washington, D.C^=^=^^_^ 36, 40 
Waihington, State oL„__„^ 166, 
168, 181, 186, 187 

Water Pollution : 

Education programs^.^. 145 

Enforeement actions 

(table) 121 
Environmental control 

cosu 272^274, 
281, 290, 291, 292-295 
Environmental indices 

for 11^16,44^46 
Federal agencies with 
Jurisdiction to comment 
on environmental im- 
pact 419* 
Feedloti 273, 276,278 

Flow effects^ 16 

Funding and manpowaF 
for State agencies (fig- 
ure) 159 
Funding for State agen- 
cies, 1971-72 ( table )_ 198 
Index for major drain^e 

a'^eas (table)=^=^_„ 12,14 
Intemationai afreements^ 82, 
83, 84 

Municipal programs^= 203, 204 
National parks and^^^^^ 328 
Pending legiilation^.„_ 1 16, U 7 
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Water Pollution— continued pafie 
PDI indcx^==^^==^.^^^^ 11, 12 

Public perception of_^ 344 

Source type and trends 

(table) 14 

State government ex'- 

pendituresj 1969=70 

(table) 161 

State programs^^^^^^^ 165-170 
State program elementSj 

April 1972 (table) 167 

Year 20nO (flgure)^^ 67 

(Si£ also) OcuanSj Saline 

Water. 

Water Quality Improvement 

Act of 1970^^^^„^_^^ 223 
Water Resources CounciL^ 26 
Waterton-Glacier Interna- 
tional Peace Park„^^__.^^ 332 

Weather 414 

Wells, H, G„=^^^=^^ ,^ 68 

Wellton-Mohawk Irrigation 

and Drainafe Distridt^^^ 84 
Weit Virg!nia^^=^^„__ 18B 
Wetlands. Sis Land Use, 
Whales. See Fish. 

Wholeiale Price Tndex^„_^_ 4 
Wilderness Areas. See Na- 
tional Parki, 
Wildlife^ 
Environnientil indicei 

for 26=29 
Environmental messagej 

1972 375 



Wildlife^continued P?iB^ 
Federal agencies with ju- 
risdictif?n to comment 
on environmental im- 
pact 419 

Federal funding^^ 392 

Indicator species (list)„„ 47 
Overcrowding of national 

parks and^===.=^=^ 327 

Predator controL^ 141, 142, 375 

Public perception oL 346 

Refufe iystein=^=. 322, 324, 325 
Safeguards for (icm)^ 422^424 
State programs^^^^^^^ 190^ 191 

Sumniary ^ 338^339 

William Zimmc" Nuclear 

Plant 177 

Wilion, Pete^=^^^^^^^_^^ 430 
Wiiconsin 160, 181, 189 

Woodworth, Laurence 436 
World Health Organization^ 91 

World Heritage Trusty _^ 332 

World Heritage Trust Con- 
vention 79, 9Bj 332 

y 

Yellowstone National Park^ 32 h 
326, 329 

Yoaemite National Park^^^^ 315, 
321, 326, 328, 329 

Z 

Zinc _ ^ 296, 297 
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